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Ƚɥɚɜɟɧ ɢ ɨɞɝɨɜɨɪɟɧ ɭɪɟɞɧɢɤ: 
ɉɪɨɮ. ɞ-ɪ Ⱦɟʁɚɧ Ɇɢɪɚɤɨɜɫɤɢ 
 
ɍɪɟɞɧɢɤ: 
Ⱦɨɰ. ɞ-ɪ ɋɬɨʁɚɧɱɟ Ɇɢʁɚɥɤɨɜɫɤɢ 
 
Ɂɚ ɢɡɞɚɜɚɱɨɬ: 
ɦ-ɪ Ƚɨɪɚɧ ɋɚɪɚɮɢɦɨɜ, ɞɢɩɥ.ɪɭɞ.ɢɧɠ. 
 
Ɍɟɯɧɢɱɤɚ ɩɨɞɝɨɬɨɜɤɚ: 
Ⱦɨɰ. ɞ-ɪ ɋɬɨʁɚɧɱɟ Ɇɢʁɚɥɤɨɜɫɤɢ 
 
ɂɡɪɚɛɨɬɤɚ ɧɚ ɧɚɫɥɨɜɧɚ ɫɬɪɚɧɚ: 
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ɋɌɊɍɑɇɈ ɫɨɜɟɬɭɜɚʃɟ ɫɨ ɦɟѓɭɧɚɪɨɞɧɨ ɭɱɟɫɬɜɨ ɉɈȾȿɄɋ-ɉɈȼȿɄɋ'17 (8; 2017; Ɉɯɪɢɞ) 
Ɍɟɯɧɨɥɨɝɢʁɚ ɧɚ ɩɨɞɡɟɦɧɚ ɢ ɩɨɜɪɲɢɧɫɤɚ ɟɤɫɩɥɨɚɬɚɰɢʁɚ ɧɚ ɦɢɧɟɪɚɥɧɢ ɫɭɪɨɜɢɧɢ: ɡɛɨɪɧɢɤ ɧɚ ɬɪɭɞɨɜɢ / X 
ɫɬɪɭɱɧɨ ɫɨɜɟɬɭɜɚʃɟ ɫɨ ɦɟѓɭɧɚɪɨɞɧɨ ɭɱɟɫɬɜɨ ɉɈȾȿɄɋ-ɉɈȼȿɄɋ'17 03-05.11.2017 ɝɨɞɢɧɚ Ɉɯɪɢɞ;  
[ɝɥɚɜɟɧ ɢ ɨɞɝɨɜɨɪɟɧ ɭɪɟɞɧɢɤ Ⱦɟʁɚɧ Ɇɢɪɚɤɨɜɫɤɢ, ɋɬɨʁɚɧɱɟ Ɇɢʁɚɥɤɨɜɫɤɢ]. - ɒɬɢɩ: 
ɇɍ ɍɧɢɜɟɪɡɢɬɟɬɫɤɚ ɛɢɛɥɢɨɬɟɤɚ “Ƚɨɰɟ Ⱦɟɥɱɟɜ”, 2017-286 ɫɬɪ.: ɢɥɭɫɬɪ.; 30 ɫɦ 
 
Abstracts ɤɨɧ ɬɪɭɞɨɜɢɬɟ. - Ȼɢɛɥɢɨɝɪɚɮɢʁɚ ɤɨɧ ɬɪɭɞɨɜɢɬɟ 
ISBN 978-608-242-019-6 
 
ɚ) Ɋɭɞɚɪɫɬɜɨ – ȿɤɫɩɥɨɚɬɚɰɢʁɚ – Ɇɢɧɟɪɚɥɧɢ ɫɭɪɨɜɢɧɢ – ɋɨɛɢɪɢ 
COBISS.MK-ID 99826186 
 
Сɢɬɟ ɩɪɚɜɚ ɢ ɨɞɝɨɜɨɪɧɨɫɬɢ ɡɚ ɨɞɩɟɱɚɬɟɧɢɬɟ ɬɪɭɞɨɜɢ ɝɢ ɡɚɞɪɠɭɜɚɚɬ ɚɜɬɨɪɢɬɟ. Нɟ ɟ 
ɞɨɡɜɨɥɟɧɨ ɧɢɬɭ ɟɞɟɧ ɞɟɥ ɨɞ ɨɜɚɚ ɤɧɢɝɚ ɞɚ ɛɢɞɟ ɪɟɩɪɨɞɭɰɢɪɚɧ, ɫɧɢɦɟɧ ɢɥɢ 
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ɍɇɂȼȿɊɁɂɌȿɌ “ȽɈɐȿ ȾȿɅɑȿȼ” - ɒɌɂɉ 
ɎȺɄɍɅɌȿɌ ɁȺ ɉɊɂɊɈȾɇɂ ɂ ɌȿɏɇɂɑɄɂ ɇȺɍɄɂ 






ɉɪɨɮ. ɞ-ɪ Ɂɨɪɚɧ Ⱦɟɫɩɨɞɨɜ, ɍȽȾ, ɎɉɌɇ, ɒɬɢɩ, Ɋ. Ɇɚɤɟɞɨɧɢʁɚ; 
ɉɪɨɮ. ɞ-ɪ Ɂɨɪɚɧ ɉɚɧɨɜ, ɍȽȾ, ɎɉɌɇ, ɒɬɢɩ, Ɋ. Ɇɚɤɟɞɨɧɢʁɚ; 
ɉɪɨɮ. ɞ-ɪ Ⱦɟʁɚɧ Ɇɢɪɚɤɨɜɫɤɢ, ɍȽȾ, ɎɉɌɇ, ɒɬɢɩ, Ɋ. Ɇɚɤɟɞɨɧɢʁɚ; 
ɉɪɨɮ. ɞ-ɪ Ɍɨɞɨɪ Ⱦɟɥɢɩɟɬɪɨɜ, ɍȽȾ, ɎɉɌɇ, ɒɬɢɩ, Ɋ. Ɇɚɤɟɞɨɧɢʁɚ; 
ɉɪɨɮ. ɞ-ɪ Ȼɥɚɝɨʁ Ƚɨɥɨɦɟɨɜ, ɍȽȾ, ɎɉɌɇ, ɒɬɢɩ, Ɋ. Ɇɚɤɟɞɨɧɢʁɚ; 
ɉɪɨɮ. ɞ-ɪ Ɉɪɰɟ ɋɩɚɫɨɜɫɤɢ, ɍȽȾ, ɎɉɌɇ, ɒɬɢɩ, Ɋ. Ɇɚɤɟɞɨɧɢʁɚ; 
Ⱦɨɰ. ɞ-ɪ ɋɬɨʁɚɧɱɟ Ɇɢʁɚɥɤɨɜɫɤɢ, ɍȽȾ, ɎɉɌɇ, ɒɬɢɩ, Ɋ. Ɇɚɤɟɞɨɧɢʁɚ; 
ɉɪɨɮ. ɞ-ɪ ɋɥɨɛɨɞɚɧ ȼɭʁɢќ, Ɋɭɞɚɪɫɤɢ ɂɧɫɬɢɬɭɬ, Ȼɟɥɝɪɚɞ, Ɋ. ɋɪɛɢʁɚ. 
ɉɪɨɮ. ɞ-ɪ Ɇɢɥɨɪɚɞ ȳɨɜɚɧɨɜɫɤɢ, ɍɄɂɆ, Ƚɪɚɞɟɠɟɧ ɮɚɤɭɥɬɟɬ, ɋɤɨɩʁɟ, Ɋ. 
Ɇɚɤɟɞɨɧɢʁɚ; 
ɉɪɨɮ. ɞ-ɪ ȼɢɬɨɦɢɪ Ɇɢɥɢќ, Ɍɟɯɧɢɱɤɢ ɮɚɤɭɥɬɟɬ ɜɨ Ȼɨɪ, Ɋ. ɋɪɛɢʁɚ; 
ɉɪɨɮ. ɞ-ɪ Ɋɚɞɨʁɟ ɉɚɧɬɨɜɢќ, Ɍɟɯɧɢɱɤɢ ɮɚɤɭɥɬɟɬ ɜɨ Ȼɨɪ, Ɋ. ɋɪɛɢʁɚ; 
ɉɪɨɮ. ɞ-ɪ ɂɜɢɰɚ Ɋɢɫɬɨɜɢќ, ɊȽɎ, Ȼɟɥɝɪɚɞ, Ɋ. ɋɪɛɢʁɚ; 
ɉɪɨɮ. ɞ-ɪ Ɋɚɞɟ Ɍɨɤɚɥɢќ, ɊȽɎ, Ȼɟɥɝɪɚɞ, Ɋ. ɋɪɛɢʁɚ; 
ɉɪɨɮ. ɞ-ɪ ȼɨʁɢɧ ɑɨɤɨɪɢɥɨ, ɊȽɎ, Ȼɟɥɝɪɚɞ, Ɋ. ɋɪɛɢʁɚ; 
ɉɪɨɮ. ɞ-ɪ ȼɥɚɞɢɦɢɪ ɉɚɜɥɨɜɢќ, ɊȽɎ, Ȼɟɥɝɪɚɞ, Ɋ. ɋɪɛɢʁɚ; 
ɉɪɨɮ. ɞ-ɪ Ȼɨɠɨ Ʉɨɥɨʃɚ, ɊȽɎ, Ȼɟɥɝɪɚɞ, Ɋ. ɋɪɛɢʁɚ; 
ɉɪɨɮ. ɞ-ɪ ȳɨɠɟ Ʉɨɪɬɧɢɤ, Ɏɚɤɭɥɬɟɬ ɡɚ ɩɪɢɪɨɞɧɢ ɧɚɭɤɢ ɢ ɢɧɠɟɧɟɪɫɬɜɨ, 
ȴɭɛʂɚɧɚ, ɋɥɨɜɟɧɢʁɚ; 
ɉɪɨɮ. ɞ-ɪ ȳɚɤɨɛ Ʌɢɤɚɪ, Ɏɚɤɭɥɬɟɬ ɡɚ ɩɪɢɪɨɞɧɢ ɧɚɭɤɢ ɢ ɢɧɠɟɧɟɪɫɬɜɨ, ȴɭɛʂɚɧɚ, 
ɋɥɨɜɟɧɢʁɚ; 
ɉɪɨɮ. ɞ-ɪ ȼɟɪɨɫɥɚɜ Ɇɨɥɧɚɪ, ȻȿɊȽ Ɏɚɤɭɥɬɟɬ, Ɍɟɯɧɢɱɤɢ ɍɧɢɜɟɪɡɢɬɟɬ ɜɨ 
Ʉɨɲɢɰɟ, Ɋ. ɋɥɨɜɚɱɤɚ; 
ɉɪɨɮ. ɞ-ɪ ɉɟɬɚɪ Ⱥɬɚɧɚɫɨɜ, Ɇɢɧɨ-ɝɟɨɥɨɲɤɢ ɍɧɢɜɟɪɡɢɬɟɬ, ɋɨɮɢʁɚ, Ɋ. Ȼɭɝɚɪɢʁɚ; 
ɉɪɨɮ. ɞ-ɪ ȼɟɧɰɢɫɥɚɜ ɂɜɚɧɨɜ, Ɇɢɧɨ-ɝɟɨɥɨɲɤɢ ɍɧɢɜɟɪɡɢɬɟɬ, ɋɨɮɢʁɚ, Ɋ. 
Ȼɭɝɚɪɢʁɚ; 
ɉɪɨɮ. ɞ-ɪ ɉɟɬɚɪ Ⱦɚɫɤɚɥɨɜ, ɇɚɭɱɧɨ – ɬɟɯɧɢɱɤɢ ɫɨʁɭɡ ɡɚ ɪɭɞɚɪɫɬɜɨ, ɝɟɨɥɨɝɢʁɚ ɢ 
ɦɟɬɚɥɭɪɝɢʁɚ, ɋɨɮɢʁɚ, Ɋ. Ȼɭɝɚɪɢʁɚ; 
ɞ-ɪ Ʉɪɟɦɟɧɚ Ⱦɟɞɟʂɚɧɨɜɚ, ɇɚɭɱɧɨ – ɬɟɯɧɢɱɤɢ ɫɨʁɭɡ ɡɚ ɪɭɞɚɪɫɬɜɨ, ɝɟɨɥɨɝɢʁɚ ɢ 
ɦɟɬɚɥɭɪɝɢʁɚ, ɋɨɮɢʁɚ, Ɋ. Ȼɭɝɚɪɢʁɚ; 











Ⱦɨɰ. ɞ-ɪ ɋɬɨʁɚɧɱɟ Ɇɢʁɚɥɤɨɜɫɤɢ, ɍȽȾ, ɎɉɌɇ, ɒɬɢɩ;  
Ⱦɪɚɝɚɧ Ⱦɢɦɢɬɪɨɜɫɤɢ, ȾɂɌɂ, ɋɤɨɩʁɟ; 
Ɇɢɬɤɨ Ʉɪɦɡɨɜ, ȿɭɪɨɦɚɤɫ Ɋɟɫɭɪɫɢɫ, ɋɬɪɭɦɢɰɚ. 
 
Ƚɟɧɟɪɚɥɟɧ ɫɟɤɪɟɬɚɪ:  
 
ɦ-ɪ Ƚɨɪɚɧ ɋɚɪɚɮɢɦɨɜ, ɁɊȽɂɆ, Ʉɚɜɚɞɚɪɰɢ. 
 
 
ɑɅȿɇɈȼɂ ɇȺ ɈɊȽȺɇɂɁȺɐɂɈɇɂɈɌ ɈȾȻɈɊ:  
 
Ɇɢɬɤɨ Ʉɪɦɡɨɜ, ȿɭɪɨɦɚɤɫ Ɋɟɫɭɪɫɢɫ, ɋɬɪɭɦɢɰɚ; 
Ɇɢɰɟ Ɍɪɤɚɥɟɫɤɢ, Ɇɟɪɦɟɪɟɧ ɤɨɦɛɢɧɚɬ, ɉɪɢɥɟɩ; 
Ɂɨɪɚɧ Ʉɨɫɬɨɫɤɢ, Ɇɪɚɦɨɪɛʁɚɧɤɨ, ɉɪɢɥɟɩ; 
ɒɟɪɢɮ Ⱥɥɢɭ, ɁɊȽɂɆ, Ʉɚɜɚɞɚɪɰɢ; 
Ɏɢɥɢɩ ɉɟɬɪɨɜɫɤɢ, Ɇɢɧɟɪɚɥ ɩɪɨɟɤɬ, Ɇ. Ʉɚɦɟɧɢɰɚ; 
Ⱦɪɚɝɚɧ Ⱦɢɦɢɬɪɨɜɫɤɢ, ȾɂɌɂ, ɋɤɨɩʁɟ; 
ɦ-ɪ Ⱦɪɚɝɢ ɉɟɥɬɟɱɤɢ, ȿɭɪɨɦɚɤɫ Ɋɟɫɭɪɫɢɫ, ɋɬɪɭɦɢɰɚ 
ɦ-ɪ ȴɭɩɱɟ ȿɮɧɭɲɟɜ, Ɇɢɧɢɫɬɟɪɫɬɜɨ ɡɚ ɟɤɨɧɨɦɢʁɚ, ɋɤɨɩʁɟ; 
ɦ-ɪ Ƚɨɪɚɧ ɋɚɪɚɮɢɦɨɜ, ɁɊȽɂɆ, Ʉɚɜɚɞɚɪɰɢ. 
ɦ-ɪ Ʉɢɪɱɨ Ɇɢɧɨɜ, Ɋɭɞɧɢɤ ɡɚ ɛɚɤɚɪ “Ȼɭɱɢɦ”, Ɋɚɞɨɜɢɲ; 
ɦ-ɪ Ɂɨɪɚɧ Ȼɨɝɞɚɧɨɜɫɤɢ, ȺȾ ȿɅȿɆ, ɊȿɄ Ȼɢɬɨɥɚ, ɉȿ Ɋɭɞɧɢɰɢ, Ȼɢɬɨɥɚ; 
ɦ-ɪ Ȼɨɪɱɟ Ƚɨɰɟɜɫɤɢ, Ɋɭɞɧɢɤ “ɋȺɋȺ”, Ɇ. Ʉɚɦɟɧɢɰɚ; 
ɦ-ɪ Ȼɥɚɝɨʁɚ Ƚɟɨɪɝɢɟɜɫɤɢ, ȺȾ ȿɅȿɆ, ɊȿɄ Ȼɢɬɨɥɚ, ɉȿ Ɋɭɞɧɢɰɢ, Ȼɢɬɨɥɚ; 
ɦ-ɪ ɋɚɲɨ ȳɨɜɱɟɜɫɤɢ, ɁɊȽɂɆ, Ʉɚɜɚɞɚɪɰɢ; 
ɦ-ɪ Ƚɨɪɚɧ ɋɬɨʁɤɨɫɤɢ, Ɋɭɞɧɢɤ “Ȼɟɥɚ ɉɨɥɚ”, ɉɪɢɥɟɩ; 
ɦ-ɪ Ʉɨɫɬɚɞɢɧ ȳɨɜɚɧɨɜ, ɁɊȽɂɆ, Ʉɚɜɚɞɚɪɰɢ; 
ɦ-ɪ Ɍɪɚʁɱɟ Ȼɨɲɟɜɫɤɢ, Ɋɭɞɩɪɨɟɤɬ, ɋɤɨɩʁɟ; 
ɇɟɧɚɞ Ʌɚɡɚɪɨɜɫɤɢ, ȾɍɇȺ ɋɤɨɩʁɟ; 
ɑɟɞɨ Ɋɢɫɬɨɜɫɤɢ, Ɋɭɞɧɢɤ “ɋȺɋȺ”, Ɇ. Ʉɚɦɟɧɢɰɚ; 
Ⱥɧɬɨɧɢɨ Ⱥɧɬɟɜɫɤɢ, “Ȼɭɥɦɚɤ” - Ɋɭɞɧɢɤ “Ɍɨɪɚɧɢɰɚ”, Ʉ. ɉɚɥɚɧɤɚ; 
Ⱦɚɪɤɨ ɇɚɱɤɨɜɫɤɢ, “Ȼɭɥɦɚɤ” - Ɋɭɞɧɢɤ “Ɂɥɟɬɨɜɨ”, ɉɪɨɛɢɲɬɢɩ; 
Ⱦɢɦɢɬɚɪ ɋɬɟɮɚɧɨɜɫɤɢ, “Ȼɭɥɦɚɤ” - Ɋɭɞɧɢɤ “Ɂɥɟɬɨɜɨ”, ɉɪɨɛɢɲɬɢɩ; 
Ⱦɪɚɝɚɧ ɇɚɫɟɜɫɤɢ, ȽɂɆ, ɋɤɨɩʁɟ; 
Ʌɚɡɟ Ⱥɬɚɧɚɫɨɜ, ȾɂɌɂ, ɋɤɨɩʁɟ; 
Ɇɢɥɟ ɋɬɟɮɚɧɨɜ, Ɋɭɞɧɢɤ “Ȼɚʃɚɧɢ”, ɋɤɨɩʁɟ; 
ɀɢɜɤɨ Ʉɚɥɟɜɫɤɢ, Ɋɭɞɧɢɤ “Ɉɫɥɨɦɟʁ”, Ʉɢɱɟɜɨ; 
Ɇɚɪɢʁɚ ɉɟɬɪɨɜɫɤɚ, ɋɬɨɩɚɧɫɤɚ Ʉɨɦɨɪɚ, ɋɤɨɩʁɟ; 
ȴɭɩɱɨ Ɍɪɚʁɤɨɜɫɤɢ, ɁɊȽɂɆ, Ʉɚɜɚɞɚɪɰɢ; 
ȿɦɢɥ ȳɨɪɞɚɧɨɜ, ȽȾ “Ƚɪɚɧɢɬ” ȺȾ, ɋɤɨɩʁɟ; 
ɉɟɩɢ Ɇɢɰɟɜ, “ȼɟ ɝɪɭɩɚ”, Ɋɚɞɨɜɢɲ; 
Ɉɪɯɚɧ Ɋɚɦɚɞɚɧɨɜɫɤɢ, “Ʉɧɚɭɮ”, Ⱦɟɛɚɪ; 
ɉɪɨɮ. ɞ-ɪ Ɂɨɪɚɧ Ⱦɟɫɩɨɞɨɜ, ɍȽȾ, ɎɉɌɇ, ɒɬɢɩ; 
ɉɪɨɮ. ɞ-ɪ Ɂɨɪɚɧ ɉɚɧɨɜ, ɍȽȾ, ɎɉɌɇ, ɒɬɢɩ; 
ɉɪɨɮ. ɞ-ɪ Ⱦɟʁɚɧ Ɇɢɪɚɤɨɜɫɤɢ, ɍȽȾ, ɎɉɌɇ, ɒɬɢɩ; 
ɉɪɨɮ. ɞ-ɪ Ȼɨɪɢɫ Ʉɪɫɬɟɜ, ɍȽȾ, ɎɉɌɇ, ɒɬɢɩ; 
ɉɪɨɮ. ɞ-ɪ Ɇɢɪʁɚɧɚ Ƚɨɥɨɦɟɨɜɚ, ɍȽȾ, ɎɉɌɇ, ɒɬɢɩ; 
ɉɪɨɮ. ɞ-ɪ Ɋɢɫɬɨ Ⱦɚɦɛɨɜ, ɍȽȾ, ɎɉɌɇ, ɒɬɢɩ; 
ɉɪɨɮ. ɞ-ɪ ɇɢɤɨɥɢɧɤɚ Ⱦɨɧɟɜɚ, ɍȽȾ, ɎɉɌɇ, ɒɬɢɩ; 
Ⱦɨɰ. ɞ-ɪ ɋɬɨʁɚɧɱɟ Ɇɢʁɚɥɤɨɜɫɤɢ, ɍȽȾ, ɎɉɌɇ, ɒɬɢɩ; 
Ⱦɨɰ. ɞ-ɪ Ɋɢɫɬɨ ɉɨɩɨɜɫɤɢ, ɍȽȾ, ɎɉɌɇ, ɒɬɢɩ; 
Ⱦɨɰ. ɞ-ɪ Ɇɚɪɢʁɚ ɏɚџɢ-ɇɢɤɨɥɨɜɚ, ɍȽȾ, ɎɉɌɇ, ɒɬɢɩ; 
Ⱦɨɰ. ɞ-ɪ Ⱥɮɪɨɞɢɬɚ Ɂɟɧɞɟɥɫɤɚ, ɍȽȾ, ɎɉɌɇ, ɒɬɢɩ; 
Ⱦɨɰ. ɞ-ɪ Ɋɚɞɦɢɥɚ Ʉɚɪɚɧɚɤɨɜɚ ɋɬɟɮɚɧɨɜɫɤɚ, ɍȽȾ, ɎɉɌɇ, ɒɬɢɩ; 


































X ɋɌɊɍɑɇɈ ɋɈȼȿɌɍȼȺȵȿ ɇȺ ɌȿɆȺ:  
“ɌȿɏɇɈɅɈȽɂȳȺ ɇȺ ɉɈȾɁȿɆɇȺ ɂ ɉɈȼɊɒɂɇɋɄȺ ȿɄɋɉɅɈȺɌȺɐɂȳȺ  
ɇȺ ɆɂɇȿɊȺɅɇɂ ɋɍɊɈȼɂɇɂ” 














ɁȾɊɍɀȿɇɂȿ ɇȺ ɊɍȾȺɊɋɄɂɌȿ ɂ ȽȿɈɅɈɒɄɂɌȿ ɂɇɀȿɇȿɊɂ 









ɍɇɂȼȿɊɁɂɌȿɌ “ȽɈɐȿ ȾȿɅɑȿȼ” – ɒɌɂɉ 
ɎȺɄɍɅɌȿɌ ɁȺ ɉɊɂɊɈȾɇɂ ɂ ɌȿɏɇɂɑɄɂ ɇȺɍɄɂ 









   
 









Ɇɟѓɭɧɚɪɨɞɧɨɬɨ ɫɬɪɭɱɧɨ ɫɨɜɟɬɭɜɚʃɟ ɡɚ ɩɨɞɡɟɦɧɚɬɚ ɟɤɫɩɥɨɚɬɚɰɢʁɚ ɧɚ 
ɦɢɧɟɪɚɥɧɢɬɟ ɫɭɪɨɜɢɧɢ (ɉɈȾȿɄɋ), ɡɚ ɩɪɜɩɚɬ ɫɟ ɨɞɪɠɚ ɧɚ 06.12.2007 ɝɨɞ. ɜɨ 
ɉɪɨɛɢɲɬɢɩ ɜɨ ɨɪɝɚɧɢɡɚɰɢʁɚ ɧɚ ɋɨʁɭɡɨɬ ɧɚ Ɋɭɞɚɪɫɤɢɬɟ ɢ Ƚɟɨɥɨɲɤɢɬɟ ɂɧɠɟɧɟɪɢ 
ɧɚ Ɇɚɤɟɞɨɧɢʁɚ (ɋɊȽɂɆ). 
Ɉɞ 2012 ɝɨɞɢɧɚ ɫɨɜɟɬɭɜɚʃɟɬɨ ɟ ɩɪɨɲɢɪɟɧɨ ɫɨ ɬɪɭɞɨɜɢ ɨɞ ɩɨɜɪɲɢɧɫɤɚɬɚ 
ɟɤɫɩɥɨɚɬɚɰɢʁɚ ɧɚ ɦɢɧɟɪɚɥɧɢ ɫɭɪɨɜɢɧɢ ɢ ɟ ɢɦɟɧɭɜɚɧɨ ɤɚɤɨ ɉɈȾȿɄɋ-ɉɈȼȿɄɋ. 
ɋɬɪɭɱɧɨɬɨ ɫɨɜɟɬɭɜɚʃɟ, ɧɚ ɬɟɦɚ: ɬɟɯɧɨɥɨɝɢʁɚ ɧɚ ɩɨɞɡɟɦɧɚ ɢ ɩɨɜɪɲɢɧɫɤɚ 
ɟɤɫɩɥɨɚɬɚɰɢʁɚ ɧɚ ɦɢɧɟɪɚɥɧɢ ɫɭɪɨɜɢɧɢ, ɬɪɚɞɢɰɢɨɧɚɥɧɨ ɫɟ ɨɞɪɠɭɜɚ ɫɟɤɨʁɚ 
ɝɨɞɢɧɚ ɜɨ ɦɟɫɟɰ ɧɨɟɦɜɪɢ. ɇɚ ɨɜɚ ɫɨɜɟɬɭɜɚʃɟ ɡɟɦɚɚɬ ɭɱɟɫɬɜɨ ɝɨɥɟɦ ɛɪɨʁ ɧɚ 
ɫɬɪɭɱɧɢ ɥɢɰɚ ɨɞ: ɪɭɞɚɪɫɤɚɬɚ ɢɧɞɭɫɬɪɢʁɚ, ɭɧɢɜɟɪɡɢɬɟɬɢɬɟ, ɧɚɭɱɧɨ-
ɢɫɬɪɚɠɭɜɚɱɤɢɬɟ ɢ ɩɪɨɟɤɬɚɧɬɫɤɢɬɟ ɨɪɝɚɧɢɡɚɰɢɢ, ɩɪɨɢɡɜɨɞɢɬɟɥɢɬɟ ɧɚ ɨɩɪɟɦɚ ɢ 
ɞɪ. 
ɇɚ ɞɨɫɟɝɚɲɧɢɬɟ ɞɟɜɟɬ ɫɨɜɟɬɭɜɚʃɚ (2007, 2008, 2009, 2010, 2011, 2012, 2014, 
2015 ɢ 2016 ɝɨɞ.) ɭɱɟɫɬɜɭɜɚɚ ɩɨɜɟќɟ ɚɜɬɨɪɢ ɨɞ 10 ɞɪɠɚɜɢ, ɤɨɢ ɩɪɟɡɟɧɬɢɪɚɚ 242 
ɫɬɪɭɱɧɢ ɬɪɭɞɨɜɢ.  
Ɂɚ ɨɜɚ ɞɟɫɟɬɬɨ ɫɨɜɟɬɭɜɚʃɟ (ɉɈȾȿɄɋ - ɉɈȼȿɄɋ ’17) ɩɪɢʁɚɜɟɧɢ ɫɟ 33 ɬɪɭɞɚ, ɧɚ 
ɚɜɬɨɪɢ ɨɞ 2 ɞɪɠɚɜɢ. 
Ƚɨɥɟɦɢɨɬ ɛɪɨʁ ɧɚ ɬɪɭɞɨɜɢ ɨɞ ɞɨɦɚɲɧɢɬɟ ɚɜɬɨɪɢ ɩɪɨɢɡɥɟɡɟ ɤɚɤɨ ɪɟɡɭɥɬɚɬ ɧɚ 
ɧɚɭɱɧɨ-ɢɫɬɪɚɠɭɜɚɱɤɚɬɚ ɪɚɛɨɬɚ ɪɟɚɥɢɡɢɪɚɧɚ ɧɚ ɜɢɫɨɤɨɨɛɪɚɡɨɜɧɢɬɟ ɢɧɫɬɢɬɭɰɢɢ 
ɜɨ Ɋ. Ɇɚɤɟɞɨɧɢʁɚ. Ɇɟѓɭɬɨɚ, ɩɨɫɟɛɧɨ ɧɟ ɪɚɞɭɜɚ ɭɱɟɫɬɜɨɬɨ ɧɚ ɚɜɬɨɪɢ ɨɞ 
ɧɟɩɨɫɪɟɞɧɨɬɨ ɪɭɞɚɪɫɤɨ ɩɪɨɢɡɜɨɞɫɬɜɨ, ɤɨɢ ɲɬɨ ɩɪɟɡɟɧɬɢɪɚɚɬ ɩɨɫɬɢɝɧɚɬɢ 
ɪɟɡɭɥɬɚɬɢ ɜɨ ɪɭɞɚɪɫɤɚɬɚ ɩɪɚɤɫɚ. 
ɋɟ ɧɚɞɟɜɚɦɟ ɞɟɤɚ ɬɪɚɞɢɰɢʁɚɬɚ ɡɚ ɫɨɛɢɪɚʃɟ ɧɚ ɫɢɬɟ ɫɩɟɰɢʁɚɥɢɫɬɢ ɨɞ ɨɛɥɚɫɬɚ 
ɧɚ ɩɨɞɡɟɦɧɚɬɚ ɢ ɩɨɜɪɲɢɧɫɤɚɬɚ ɟɤɫɩɥɨɚɬɚɰɢʁɚ ɧɚ ɦɢɧɟɪɚɥɧɢɬɟ ɫɭɪɨɜɢɧɢ, ќɟ 











X ɋɌɊɍɑɇɈ ɋɈȼȿɌɍȼȺȵȿ ɇȺ ɌȿɆȺ: 
“Ɍɟɯɧɨɥɨɝɢʁɚ ɧɚ ɩɨɞɡɟɦɧɚ ɢ ɩɨɜɪɲɢɧɫɤɚ 
ɟɤɫɩɥɨɚɬɚɰɢʁɚ ɧɚ ɦɢɧɟɪɚɥɧɢ ɫɭɪɨɜɢɧɢ” 
ɉɈȾȿɄɋ – ɉɈȼȿɄɋ ’17 
Ɉɯɪɢɞ 






The International expert conference on underground mining of mineral raw materials 
(PODEKS), organized by the Association of Mining and Geology Engineers of 
Macedonia (AMGEM), was first held on 06.12.2007 in Probishtip. 
Since 2012, in this counseling, surface exploitation of mineral resources is included 
too, and it is called PODEKS-POVEKS. 
This expert conference called: Technology of underground and surface mining of 
mineral raw materials, traditionally,  has been organized annually during November. 
A number of experts from the mining industry, universities, research institutions, 
planning companies, and equipment manufacturing companies participate in this 
conference. 
Many authors from 10 countries participated in the previous nine conferences (2007, 
2008, 2009, 2010, 2011, 2012, 2014, 2015 and 2016) presenting 242 expert papers.  
Thirty-three authors from 2 countries have registered their expert papers for the Xth 
conference (PODEKS - POVEKS ’17). 
The large number of expert papers from the domestic authors has emerged as a 
result of the research work carried out at the higher education institutions in the 
Republic of Macedonia. We are particularly delighted by the participation of the 
authors involved in the immediate mining production who will be presenting the 
achieved results in the mining practice. 
We hope that the tradition of gathering of all specialists from the field of underground 
and surface mining of mineral raw materials will continue and that this conference 













X EXPERT CONFERENCE THEMED: 
“Technology of underground and surface mining of 
mineral raw materials” 
   PODEKS - POVEKS ’17 
Ohrid 








ɁȺɒɌɂɌȺ ɇȺ ɀɂȼɈɌɇȺ ɂ ɊȺȻɈɌɇȺ ɋɊȿȾɂɇȺ  
  
ɆɈɇɂɌɈɊɂɇȽ ɇȺ ɉɊȺɒɂɇȺ ȼɈ ɊɍȾȺɊɋɄȺɌȺ ɂɇȾɍɋɌɊɂȳȺ, ɁɈɒɌɈ ɂ 
ɄȺɄɈ? * Ⱦɟјɚɧ Ɇɢɪɚɤɨɜɫɤɢ, ɇɢɤɨɥɚјɱɨ ɇɢɤɨɥɨɜ, Ȼɨɪɱɟ Ƚɨɰɟɜɫɤɢ, Ɇɚɪɢјɚ ɏɚџɢ-





ɋɅȿȾȿȵȿ ɇȺ ɄȼȺɅɂɌȿɌɈɌ ɇȺ ȼɈɁȾɍɏɈɌ ȼɈ ɈɄɈɅɂɇȺɌȺ ɇȺ 
ɉɊȿȾɅɈɀȿɇɂɈɌ ɉɈȼɊɒɂɇɋɄɂ ɄɈɉ „ɂɅɈȼɂɐȺ-ɒɌɍɄȺ“ * Ⱦɪɚɝɢ 
ɉɟɥɬɟɱɤɢ, ȼɟɪɚ Ѓɨɪɝɢɟɜɚ, Ɍɟɨɞɨɪɚ ɋɬɨјɚɧɨɜɚ, ȴɭɛɢɰɚ ɉɚɧɨɜɚ, ɇɢɤɨɥɚ 











ɆȿɌɈȾɂ ɁȺ ɈɌɋɌɊȺɇɍȼȺȵȿ ɇȺ ɐɂȳȺɇɂȾɂ ɈȾ ɊɍȾɇɂɑɄɂ ȼɈȾɂ * 




ɂɇɌȿɇɁɂɌȿɌ ɇȺ ȼɊɇȿɀɂɌȿ ɂ ȺɇȺɅɂɁȺ ɇȺ ȽɈɅȿɆɂ ȼɈȾɈɌȿɐɂ ȼɈ 




ɇȿɍɌɊȺɅɂɁȺɐɂȳȺ ɇȺ ɉɈȼɊɒɂɇȺɌȺ ɇȺ ȾȿɉɈɇɂȳȺɌȺ ɁȺ Ʌɍɀȿȵȿ  ȼɈ 
ɄɈɆɉɅȿɄɋɈɌ ɁȺ ɉɊɈɂɁȼɈȾɋɌȼɈ ɇȺ ɄȺɌɈȾȿɇ ȻȺɄȺɊ „ɄȺɁȺɇȾɈɅ“ – 





ɉɅȺɇ ɁȺ ȼɈɇɊȿȾɇɂ ɋɈɋɌɈȳȻɂ – ɋɍɒɌɂɇɋɄɂ ȾȿɅ ɈȾ ɋɂɋɌȿɆɈɌ ɁȺ 
ɍɉɊȺȼɍȼȺȵȿ ɋɈ ȻȿɁȻȿȾɇɈɋɌȺ ɉɊɂ ɊȺȻɈɌȺ * Ɇɚɪɢјɚ ɏɚџɢ-ɇɢɤɨɥɨɜɚ, 





ȻȿɁȻȿȾɇȺ ɊAȻOTA ȼɈ ɁȺɌȼɈɊȿɇɂ (ɈȽɊȺɇɂɑȿɇɂ) ɉɊɈɋɌɈɊɂ * ɋɬɚɧɤɟ 




ɋɂɋɌȿɆ ɁȺ ɂɇɋɌȺɅɂɊȺȵȿ ɂ ȺɉɅɂɄȺɐɂȳȺ ɇȺ “QR ɄɈȾ” ȼɈ 
ɊɍȾȺɊɋɄȺɌȺ ɂɇȾɍɋɌɊɂȳȺ * ȼɚɧɱɨ Ⱥџɢɫɤɢ, Ⱦɚɥɢɛɨɪ ɋɟɪɚɮɢɦɨɜɫɤɢ, Ɂɨɪɚɧ 





ɆȿɊɄɂ ɁȺ ȻȿɁȻȿȾɇɈɋɌ ɉɊɂ ɊȺȻɈɌȺ ɁȺ ɊȺɄɍȼȺɑɂɌȿ ɇȺ ɊɍȾȺɊɋɄɂ 








X ɋɌɊɍɑɇɈ ɋɈȼȿɌɍȼȺȵȿ ɇȺ ɌȿɆȺ: 
Ɍɟɯɧɨɥɨɝɢʁɚ ɧɚ ɩɨɞɡɟɦɧɚ ɢ ɩɨɜɪɲɢɧɫɤɚ ɟɤɫɩɥɨɚɬɚɰɢʁɚ  
ɧɚ ɦɢɧɟɪɚɥɧɢ ɫɭɪɨɜɢɧɢ 
ɉɈȾȿɄɋ – ɉɈȼȿɄɋ ’17 
Ɉɯɪɢɞ 
03 ÷ 05. 11. 2017 ɝɨɞ. 
  
ɋɈȼɊȿɆȿɇȺ ɊɍȾȺɊɋɄȺ ɉɊȺɄɌɂɄȺ  
  
ɂɋɐɊɌɍȼȺȵȿ ɇȺ ɂɁɈɏɂɉɋɂ ɁȺ ɉɈɌɊȿȻɂ ȼɈ ɊɍȾȺɊɋɌȼɈɌɈ ɂ 
ȽȿɈɅɈȽɂȳȺɌȺ * ɋɬɨјɚɧɱɟ Ɇɢјɚɥɤɨɜɫɤɢ, Ɂɨɪɚɧ Ⱦɟɫɩɨɞɨɜ, Ⱦɟјɚɧ Ɇɢɪɚɤɨɜɫɤɢ, 





ȼɅɂȳȺɇɂȿ  ɇȺ  ɊȿɀɂɆɈɌ ɇȺ  Ⱦɍɉɑȿȵȿ  ɇȺ  ɈɒɌȿɌɍȼȺȵȺTA   ɄȺȳ 






PRODUCTIVITY ANALYSIS OF THE COMBINED TECHNOLOGY FOR 
QUARRYING UTILIZING CHAIN CUTTERS AND DIAMOND WIRE SAWS * Ivaylo 





ɉɊȺɄɌɂɑɇȺ ɉɊɂɆȿɇȺ ɇȺ ɇȿȿɄɋɉɅɈɁɂȼɇɂ ɋɆȿɋɂ ɁȺ ɐȿɉȿȵȿ ɂ 
ȾɈȻɂȼȺȵȿ ɇȺ ɄɈɆȿɊɐɂȳȺɅɇɂ ɆȿɊɆȿɊɇɂ ȻɅɈɄɈȼɂ * Ɋɢɫɬɨ Ⱦɚɦɛɨɜ, 





ɍɉɈɌɊȿȻȺ ɇȺ ɋɈɎɌȼȿɊɂ ɂ ɆȿɊɇɂ ɂɇɋɌɊɍɆȿɇɌɂ ɋɈ ɐȿɅ ɁȺ 
ɉɈȿɎɂɄȺɋɇɂ ɂ ɉɈȻȿɁȻȿȾɇɂ ɆɂɇɂɊȺȵȺ ȼɈ ɉɈȼɊɒɂɇɋɄȺɌȺ 





ȺɇȺɅɂɁȺ ɇȺ ɊȿɁɍɅɌȺɌɂɌȿ ɈȾ ɂɁɊȺȻɈɌɄȺ ɇȺ ɏɈȾɇɂɄ ȼɈ ɒɄɊɂɅȿɐ ɋɈ 
ɉɊɂɆȿɇȺ ɇȺ Ⱦȼȿ ɌȿɏɇɈɅɈȽɂɂ ȼɈ ɊɍȾɇɂɄ „ɋȺɋA“ * ɇɢɤɨɥɢɧɤɚ Ⱦɨɧɟɜɚ, 







ɌȿɇȾȿɇɐɂȳȺ ɁȺ ɉɊɂɆȿɇȺ ɇȺ ɋɈȼɊȿɆȿɇȺ ɌɈȼȺɊɇɈ-ɌɊȺɇɋɉɈɊɌɇȺ 






ɄɅȺɋɂɎɂɄȺɐɂȳȺ ɇȺ ɉȿɉȿɅɌȺ ɈȾ ɌȿɊɆɈɐȿɇɌɊȺɅȺɌȺ ɊȿɄ ȻɂɌɈɅȺ ȼɈ  
ɆȺɄȿȾɈɇɂȳȺ ɂ ɆɈɀɇɈɋɌɂ ɁȺ ɇȿȳɁɂɇȺ ɍɉɈɌɊȿȻȺ * Ɍɟɧɚ Шɢјɚɤɨɜɚ-





ɌȿɏɇɈ-ȿɄɈɇɈɆɋɄɂ ɂ ȿɄɈɅɈɒɄɂ ɉɊȿȾɇɈɋɌɂ ɇȺ ɇȿɄɈɇȼȿɇɐɂɈɇȺɅɇɂ 
ɆȿɌɈȾɂ ɁȺ ȿɄɋɉɅɈȺɌȺɐɂȳȺ ɇȺ ȳȺȽɅȿɇɂ * Ɋɚɞɦɢɥɚ Ʉɚɪɚɧɚɤɨɜɚ 





ɇȿɄɈɂ ɄȺɊȺɄɌȿɊɂɋɌɂɄɂ ɇȺ ɋȿɂɁɆɂɑɇɈɋɌȺ ɇȺ ɉɈȾɊȺɑȳȿɌɈ 
ɊȺȾɈȼɂɒ-ɋɌɊɍɆɂɐȺ-ȼȺɅȺɇȾɈȼɈ (Ɋ. ɆȺɄȿȾɈɇɂȳȺ) * Ɋɢɫɬɨ ɉɨɩɨɜɫɤɢ, 








ȽȿɈɌȿɏɇɂɄȺ ɂ ȽȿɈɅɈȽɂȳȺ  
  
ɋɈȼɊȿɆȿɇɂ ɆȿɌɈȾɂ ɁȺ ȽȿɈɌȿɏɇɂɑɄɂ ɆɈɇɂɌɈɊɂɇȽ ɂ ɆɈȾȿɅɂɊȺȵȿ 
ɄȺȳ ɉɈȼɊɒɂɇɋɄȺ  ɂ ɉɈȾɁȿɆɇȺ ȿɄɋɉɅɈȺɌȺɐɂȳȺ * ɂɝɨɪ ɉɟɲɟɜɫɤɢ, ȳɨɜɚɧ 





ɈȾɊȿȾɍȼȺȵȿ ɇȺ ɄȼȺɅɂɌȿɌɈɌ ɇȺ ȽɊȺȾȿɀɇɈ-ɌȿɏɇɂɑɄɂ ɄȺɆȿɇ * ȴɭɩɱɟ 




ȽȿɈɆȿɏȺɇɂɑɄɂ ɄȺɊȺɄɌȿɊɂɋɌɂɄɂ ɇȺ ȼȺɊɈȼɇɂɄɈɌ ɈȾ 
ɇȺɈЃȺɅɂɒɌȿɌɈ “ɊȺɒȺɇȿɐ” ɂ ɇɂȼɇȺ ɄɈɊȿɅȺɐɂȳȺ ɋɈ ȻɊɁɂɇȺɌȺ ɇȺ 
ȿɅȺɋɌɂɑɇɂɌȿ ȻɊȺɇɈȼɂ * Ѓɨɪɝɢ Ⱦɢɦɨɜ, ȼɨјɨ Ɇɢɪɱɨɜɫɤɢ, ȼɢɨɥɟɬɚ 






ȽȿɈɆȿɌȺɅɍɊȽɂȳȺ * Ɇɚɪјɚɧ Ⱦɟɥɢɩɟɬɪɟɜ, Ƚɨɰɟ Ɂɥɚɬɤɨɜ, Ȼɥɚɝɢɰɚ 
Ⱦɨɧɟɜɚ, Ɂɨɪɚɧ ɉɚɧɨɜ, Ɋɚɞɦɢɥɚ Ʉɚɪɚɧɚɤɨɜɚ ɋɬɟɮɚɧɨɜɫɤɚ, Ɋɢɫɬɨ 





ɇȺɈЃȺɅɂɒɌȿ ɁȺ ȳȺȽɅȿɇ „ɅȺȼɐɂ„ - Ɋȿɋȿɇ * Ⱥɥɟɤɫɚɧɞɚɪ ɋɬɨɢɥɤɨɜ, Ʌɚɫɬɟ 




ɆȿɇȺȹɆȿɇɌ, ɂɋɌɊȺɀɍȼȺȵȿ ɇȺ ɆɂɇȿɊȺɅɇɂ ɋɍɊɈȼɂɇɂ ɂ ɊɍȾɇɂɑɄȺ 




ȽȿɈɅɈɒɄɈ-ȿɄɈɇɈɆɋɄȺ ɈɐȿɇɄȺ ɇȺ ɊɍȾɇȺɌȺ ɀɂɐȺ ȻɊ. 4 ɈȾ 




ɉɈɌȿɇɐɂȳȺɅ ɇȺ ɉɊɂɅȿɉɋɄɈ ɉɈɅȿ ȼɈ ɈȾɇɈɋ ɇȺ ȳȺȽɅȿɇɈɋɇɈɋɌȺ * 




ɏȿɆɂɋɄɂ ɋɈɋɌȺȼ ɇȺ ȺɅɍȼɂȳȺɅɇɈ ɁɅȺɌɈ ɈȾ ɇȿɄɈɂ ɅɈɄȺɅɂɌȿɌɂ ȼɈ 






ȽɊȺȼɂɆȿɌɊɂɋɄɂ ɂɋɌɊȺɀɍȼȺȵȺ ɇȺ ɇȺɈЃȺɅɂɒɌȺ ɇȺ ɆɂɇȿɊȺɅɇɂ 
ɋɍɊɈȼɂɇɂ * Ȼɥɚɝɢɰɚ Ⱦɨɧɟɜɚ, Ɍɨɞɨɪ Ⱦɟɥɢɩɟɬɪɨɜ, Ɇɚɪјɚɧ Ⱦɟɥɢɩɟɬɪɟɜ, Ʉɪɫɬɨ 





ɋȿɄɍɇȾȺɊɇɂ ɋɂɅɂɐɂɋɄɂ ɋɍɊɈȼɂɇɂ ȼɈ ɄȼȺɊɌȿɊɇɂ ɄɈɇɌɂɇȿɇɌȺɅɇɂ 






ɅɂɌɈɋɌɊȺɌɂȽɊȺɎɋɄɂ ɄȺɊȺɄɌȿɊɂɋɌɂɄɂ ɇȺ ɄɊȿȾɇɂɌȿ ɋȿȾɂɆȿɇɌɂ ȼɈ 






ɅɂɌɈɋɌɊȺɌɂȽɊȺɎɂȳȺ ɇȺ ȿɈɐȿɇɋɄɂɌȿ ɋȿȾɂɆȿɇɌɂ ȼɈ ɋɊɉɋɄɈ-
ɆȺɄȿȾɈɇɋɄɂɈɌ ɆȺɋɂȼ, ɊȿɉɍȻɅɂɄȺ ɆȺɄȿȾɈɇɂȳ * ȼɢɨɥɟɬɚ ɋɬɨјɚɧɨɜɚ, 













ɅɂɌɈɋɌɊȺɌɂȽɊȺɎɂЈȺ ɇȺ ȿɈɐȿɇɋɄɂɌȿ ɋȿȾɂɆȿɇɌɂ ȼɈ ɋɊɉɋɄɈ-
ɆȺɄȿȾɈɇɋɄɂɈɌ ɆȺɋɂȼ, ɊȿɉɍȻɅɂɄȺ ɆȺɄȿȾɈɇɂЈȺ 
 
ȼɢɨɥɟɬɚ ɋɬɨјɚɧɨɜɚ1, Ƚɨɲɟ ɉɟɬɪɨɜ1, Ɍɟɧɚ ɒɢјɚɤɨɜɚ-ɂɜɚɧɨɜɚ1 
1ɍɧɢɜɟɪɡɢɬɟɬ "Ƚɨɰɟ Ⱦɟɥɱɟɜ", Ɏɚɤɭɥɬɟɬ ɡɚ ɩɪɢɪɨɞɧɢ ɢ ɬɟɯɧɢɱɤɢ ɧɚɭɤɢ,                        
Шɬɢɩ, Мɚɤɟɞɨɧɢјɚ 
 
Ⱥɩɫɬɪɚɤɬ: ȼɨ ɨɜɨј ɬɪɭɞ ɟ ɞɚɞɟɧɚ ɥɢɬɨɫɬɪɚɬɢɝɪɚɮɢјɚɬɚ ɧɚ ɟɨɰɟɧɫɤɚɬɚ ɫɟɞɢɦɟɧɬɧɚ ɫɟɪɢјɚ 
ɜɨ ɋɪɩɫɤɨ Мɚɤɟɞɨɧɫɤɢɨɬ ɦɚɫɢɜ ɧɚ ɬɟɪɢɬɨɪɢјɚɬɚ ɧɚ Ɋɟɩɭɛɥɢɤɚ Мɚɤɟɞɨɧɢјɚ. ɋɟɞɢɦɟɧɬɢ ɨɞ 
ɟɨɰɟɧɫɤɚ ɫɬɚɪɨɫɬ ɜɨ ɋɪɩɫɤɨ Мɚɤɟɞɨɧɫɤɢɨɬ ɦɚɫɢɜ ɫɟ ɡɚɫɬɚɩɟɧɢ ɜɨ Ⱦɟɥɱɟɜɫɤɢɨɬ, Ⱦɟɜɟ 
Ȼɚɢɪɫɤɢɨɬ ɢ ɋɬɪɭɦɢɱɤɢɨɬ ɛɚɫɟɧ, ɫɨ ɨɪɢɟɧɬɚɰɢјɚ ɋɁ-Јɂ ɞɨ ɋ-Ј. 
ɋɨ ɥɢɬɨɫɬɪɚɬɢɝɪɚɮɫɤɢ ɩɪɨɭɱɭɜɚњɚ ɧɚ ɟɨɰɟɧɫɤɢɬɟ ɫɟɞɢɦɟɧɬɢ ɜɨ ɛɚɫɟɧɢɬɟ ɜɨ ɋММ ɫɟ 
ɢɡɞɜɨɟɧɢ 3 ɫɭɩɟɪɩɨɡɢɰɢɨɧɢ ɥɢɬɨɫɬɪɚɬɢɝɪɚɮɫɤɢ ɟɞɢɧɢɰɢ (ɥɢɬɨɡɨɧɢ): ɛɚɡɚɥɧɚ ɥɢɬɨɡɨɧɚ 
(
1ȿ3), ɞɨɥɧɚ ɮɥɢɲɧɚ ɥɢɬɨɡɨɧɚ (2ȿ3) ɢ ɝɨɪɧɚ ɮɥɢɲɧɚ ɥɢɬɨɡɨɧɚ (4ȿ3). 
ɋɨ ɤɨɪɟɥɚɰɢјɚ ɩɨɦɟѓɭ ɥɢɬɨɫɬɪɚɬɢɝɪɚɮɫɤɢɬɟ ɩɪɨɮɢɥɢ ɧɚ ɟɨɰɟɧɫɤɢɬɟ ɫɟɞɢɦɟɧɬɢ ɜɨ 
ɩɨɟɞɢɧɢɬɟ ɛɚɫɟɧɢ ɜɨ ɋɪɩɫɤɨ-Мɚɤɟɞɨɧɫɤɢɨɬ ɦɚɫɢɜ, ɤɨɧɫɬɚɬɢɪɚɧɢ ɫɟ ɪɚɡɥɢɤɢ ɜɨ ɨɞɧɨɫ ɧɚ 
ɡɚɫɬɚɩɟɧɨɫɬɚ ɧɚ ɥɢɬɨɡɨɧɢɬɟ ɢ ɧɢɜɧɚɬɚ ɞɟɛɟɥɢɧɚ. ȿɨɰɟɧɫɤɢɬɟ ɫɟɞɢɦɟɧɬɢ ɜɨ ɨɞɞɟɥɧɢ 
ɛɚɫɟɧɢ ɩɨɤɚɠɭɜɚɚɬ ɨɞɪɟɞɟɧɚ ɥɢɬɨɮɚɰɢјɚɥɧɚ ɪɚɡɧɨɜɢɞɧɨɫɬ, ɤɚɤɨ ɪɟɡɭɥɬɚɬ ɧɚ ɪɚɡɥɢɱɧɢɬɟ 
ɭɫɥɨɜɢ ɧɚ ɫɟɞɢɦɟɧɬɚɰɢјɚ ɜɨ ɫɟɞɢɦɟɧɬɚɰɢɨɧɢɬɟ ɛɚɫɟɧɢ. 
 




LYTOSTRATIGRAPHY OF THE EOCENE SEDIMENTS IN THE SERBIAN-
MACEDONIAN MASSIF, REPUBLIC OF MACEDONIA 
 
Violeta Stojanova1, Gose Petrov1, Tena Šijakova-Ivanova1 
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Abstract: This paper presents the lithostratography of the eocene sedimentary series in the Serbian 
Macedonian massif on the territory of the Republic of Macedonia. Sediments of Eocene age in the 
Serbian Macedonian massif are represented in the Delchevo, Deve Bair and Strumica basin, with the 
orientation of NW-SE to S-J. With lithostratigraphic studies of eocene sediments in the basins in 
SMM, 3 superposition lithostratigraphic units (lithozones) were isolated: basal lithosone ((
1ȿ3), lower 
flish lithozone (
2ȿ3) and upper flish lithozone (4ȿ3). With the correlation between the lithostratigraphic 
sections of eocene sediments in individual basins in the Serbian-Macedonian massif, differences 
were found regarding the presence of lithozone and their obesity. Eocene sediments in separate 
basins show a certain lithofacial diversity due to different sedimentation conditions in sedimentation 
basins. 
 






ɧɚ Ɋ. Ɇɚɤɟɞɨɧɢјɚ 
X ɌɈ ɋɌɊɍɑɇɈ ɋɈȼȿɌɍȼȺЊȿ ɇȺ ɌȿɆȺ: 
Ɍɟɯɧɨɥɨɝɢјɚ ɧɚ ɩɨɞɡɟɦɧɚ ɢ ɩɨɜɪɲɢɧɫɤɚ ɟɤɫɩɥɨɚɬɚɰɢјɚ ɧɚ 
ɦɢɧɟɪɚɥɧɢ ɫɭɪɨɜɢɧɢ 
ɉɈȾȿɄɋ – ɉɈȼȿɄɋ ’17 
Ɉɯɪɢɞ 
03 – 05. 11. 2017 ɝɨɞ. 
281 
 
1.  ȼɈȼȿȾ 
 
ɉɚɥɟɨɝɟɧɢɬɟ ɫɟɞɢɦɟɧɬɢ ɫɟ ɲɢɪɨɤɨ ɪɚɫɩɪɨɫɬɪɚɧɟɬɢ ɜɨ ɰɟɧɬɪɚɥɧɢɨɬ ɢ ɢɫɬɨɱɧɢɨɬ 
ɞɟɥ ɧɚ Ɋɟɩɭɛɥɢɤɚ Ɇɚɤɟɞɨɧɢјɚ. ɉɨɫɥɟ ɮɢɧɚɥɧɨɬɨ ɡɚɬɜɚɪɚњɟ ɧɚ ȼɚɪɞɚɪɫɤɢɨɬ 
ɨɤɟɚɧ ɢ ɤɨɚɥɢɡɧɢɬɟ ɩɪɨɰɟɫɢ ɜɨ ɝɨɪɧɚ ɤɪɟɞɚ–ɩɚɥɟɨɰɟɧ (Ʌɚɪɚɦɢɫɤɚ ɤɨɦɩɪɟɫɢјɚ), 
ɜɨ ɩɟɪɢɨɞɨɬ ɟɨɰɟɧ-ɨɥɢɝɨɰɟɧ, јɭɠɧɢɬɟ ɞɟɥɨɜɢ ɧɚ Ȼɚɥɤɚɧɫɤɢɨɬ ɩɨɥɭɨɫɬɪɨɜ, ɬ.ɟ. 
ɬɟɪɢɬɨɪɢјɚɬɚ ɧɚ Ɇɚɤɟɞɨɧɢјɚ, јɭɠɧɚ Ȼɭɝɚɪɢјɚ, ɫɟɜɟɪɧɚ Ƚɪɰɢјɚ ɢ ɢɫɬɨɱɧɚ 
Ⱥɥɛɚɧɢјɚ, ɩɨɞɩɚɞɧɚɥɟ ɩɨɞ ɪɟɠɢɦ  ɧɚ ɬɚɤɚ ɧɚɪɟɱɟɧɢɨɬ јɭɠɧɨ-ɛɚɥɤɚɧɫɤɢ 
ɟɤɫɬɟɧɡɢɨɧɟɧ ɪɟɝɢɨɧ ( SBER, [2] ). ȼɨ ɬɚɤɜɢ ɭɫɥɨɜɢ ɧɚ ɟɤɫɬɟɧɡɢјɚ ɢ ɨɩɲ ɬɪɟɧɞ 
ɧɚ ɜɟɪɬɢɤɚɥɧɚ ɫɟɝɦɟɧɬɚɰɢјɚ ɧɚ ɪɟɝɢɨɧɨɬ, ɩɨɲɢɪɨɤɢɬɟ ɩɨɞɪɚɱјɚ ɨɞ ɬɟɪɢɬɨɪɢјɚɬɚ 
ɧɚ Ɇɚɤɟɞɨɧɢјɚ, ɚ ɩɪɟɞ ɫɟ ɩɪɨɫɬɨɪɨɬ ɧɚ ȼɚɪɞɚɪɫɤɚɬɚ ɡɨɧɚ ɢ ɋɪɩɫɤɨ-
Ɇɚɤɟɞɨɧɫɤɢɨɬ ɦɚɫɢɜ ɢ ɝɪɚɧɢɱɧɢɬɟ ɞɟɥɨɜɢ ɫɨ Ⱥɥɛɚɧɢјɚ (ɤɚј Ⱦɟɛɚɪ), ɜɨ ɟɨɰɟɧ 
ɛɢɥɟ ɡɚɮɚɬɟɧɢ ɫɨ ɞɢɮɟɪɟɧɰјɚɥɧɢ ɜɟɪɬɢɤɚɥɧɢ ɞɜɢɠɟњɚ. ɉɪɨɰɟɫɢɬɟ ɧɚ 
ɟɤɫɬɟɧɡɢјɚ ɢ ɜɟɪɬɢɤɚɥɧɚ ɬɟɤɬɨɧɢɤɚ ɭɫɥɨɜɢɥɚ ɮɨɪɦɢɪɚњɟ ɧɚ ɬɪɨɝɨɜɢ ɤɨɢ 
ɩɨɫɬɟɩɟɧɨ ɧɚɜɥɟɝɭɜɚɥɟ ɦɨɪɫɤɢ ɜɨɞɢ ɨɞ јɭɝ ɢ јɭɝɨɢɫɬɨɤ ɤɨɧ ɫɟɜɟɪ ɢ ɫɟɜɟɪɨɡɚɩɚɞ. 
Ⱦɟɧɟɫ ɫɨɱɭɜɚɧɢɬɟ ɟɨɰɟɧɫɤɨ-ɨɥɢɝɨɰɟɧɫɤɢ ɦɚɫɢ ɫɨ ɫɜɨјɚɬɚ ɝɟɨɥɨɲɤɚ ɩɨɡɢɰɢјɚ, 
ɢɡɞɨɥɠɟɧɨɫɬ ɢ ɨɪɢɟɧɬɚɰɢјɚ, ɭɤɚɠɭɜɚɚɬ ɞɟɤɚ ɮɨɪɦɢɪɚњɟɬɨ ɧɚ ɬɪɨɝɨɜɢɬɟ ɛɢɥɨ 
ɤɨɧɬɪɨɥɢɪɚɧɨ ɨɞ ɝɪɚɜɢɬɚɰɢɨɧɢ ɪɚɫɟɞɢ ɫɨ ɞɨɦɢɧɚɧɬɟɧ ɩɪɚɜɟɰ ɧɚ ɩɪɨɬɟɝɚњɟ ɋɁ-
Јɂ. ɇɚ ɬɨј ɧɚɱɢɧ ɫɟ ɮɨɪɦɢɪɚɥɚ ɦɨɲɧɟ ɲɢɪɨɤɚ ɩɚɥɟɨɝɟɧɫɤɚ ɦɚɫɚ. Ⱦɟɧɟɫ, ɡɚ ɬɨɚ 
ɫɜɟɞɨɱɚɬ ɪɟɥɢɤɬɢɬɟ ɨɞ ɛɚɡɚɥɧɢ ɤɨɧɝɥɨɦɟɪɚɬɢ ɢ ɩɨɞɟɛɟɥɢ ɫɟɤɜɟɧɰɢɢ ɨɞ 
ɟɨɰɟɧɫɤɢ ɢ ɟɨɰɟɧɫɤɨ-ɨɥɢɝɨɰɟɧɫɤɢ ɫɟɞɢɦɟɧɬɢ. 
 
2. ɅɂɌɈɋɌɊȺɌɂȽɊȺɎɂЈȺ ɇȺ ɉȺɅȿɈȽȿɇɂɌȿ ȻȺɋȿɇɂ ȼɈ ɋɊɉɋɄɈ- 
ɆȺɄȿȾɈɇɋɄɂɈɌ ɆȺɋɂȼ ȼɈ Ɋ. ɆȺɄȿȾɈɇɂЈȺ 
 
ɉɚɥɟɨɝɟɧɢɬɟ ɫɟɞɢɦɟɧɬɢ ɧɚ ɬɟɪɢɬɨɪɢјɚɬɚ ɧɚ Ɇɚɤɟɞɨɧɢјɚ ɫɟ ɫɨɱɭɜɚɧɢ ɫɨ 
ɡɧɚɱɢɬɟɥɧɨ ɞɟɛɟɥɢ ɦɚɫɢ ɧɚ ɩɪɨɫɬɨɪɨɬ ɧɚ ȼɚɪɞɚɪɫɤɚɬɚ ɡɨɧɚ. ɉɨɦɚɥɢɬɟ 
ɪɟɥɢɤɬɧɢ ɦɚɫɢ ɫɟ ɡɚɫɬɚɩɟɧɢ ɧɚ ɥɨɤɚɥɧɨɫɬɢɬɟ Ⱦɟɜɟ Ȼɚɢɪ ɤɚј Ʉɪɢɜɚ ɉɚɥɚɧɤɚ ɢ 
ȼɟɬɪɟɧ ɢ ɞɪɭɝɢ ɥɨɤɚɥɢɬɟɬɢ ɜɨ ɨɤɨɥɢɧɚɬɚ ɧɚ Ⱦɟɥɱɟɜɫɤɨ, ɪɚɡɜɢɟɧɢ ɧɚ ɧɚɞɦɨɪɫɤɚ 
ɜɢɫɨɱɢɧɚ 1200 m (ɢ ɩɨɜɟќɟ), ɤɚɤɨ ɢ ɜɨ ɝɪɚɧɢɱɧɢɬɟ ɞɟɥɨɜɢ ɧɚ Ȼɭɝɚɪɢјɚ (ɉɚɞɟɲɤɢ 
ɢ Ʌɨɝɨɞɚɲɤɢ ɛɚɫɟɧ), ɧɟɞɜɨɦɢɫɥɟɧɨ ɭɤɚɠɭɜɚɚɬ ɞɟɤɚ ɢ ɩɨɝɨɥɟɦɢɨɬ ɞɟɥ ɨɞ 
ɩɪɨɫɬɨɪɨɬ ɧɚ ɋɪɩɫɤɨ-Ɇɚɤɟɞɨɧɫɤɢɨɬ ɦɚɫɢɜ ɛɢɥ ɩɪɟɤɪɢɟɧ ɫɨ ɩɚɥɟɨɝɟɧɫɤɢ 
ɧɚɫɥɚɝɢ. ȼɨ ɩɟɪɢɨɞɨɬ ɧɚ ɉɢɪɢɧɟјɫɤɨ-ɫɚɜɫɤɢɬɟ ɤɨɦɩɪɟɫɢɨɧɢ ɞɜɢɠɟњɚ, 
ɤɨɧɬɢɧɭɢɪɚɧɚɬɚ ɩɚɥɟɨɝɟɧɚ ɫɢɫɬɟɦɚ ɛɢɥɚ ɞɢɫɥɨɰɢɪɚɧɚ, ɢɡɞɢɝɧɚɬɚ, ɧɚɛɢɪɚɧɚ ɢ 
ɪɚɫɟɞɧɭɜɚɧɚ, ɚ ɜɨ ɞɨɥɟɧ ɦɢɨɰɟɧ ɢɡɥɨɠɟɧɚ ɧɚ ɢɧɬɟɧɡɢɜɧɚ ɟɪɨɡɢјɚ ɢ 
ɩɟɧɟɩɥɟɧɢɡɚɰɢјɚ. ȼɨ ɜɪɟɦɟ ɧɚ ɧɟɨɬɟɤɬɨɧɫɤɢɬɟ ɩɪɨɰɟɫɢ (ɫɪɟɞɟɧ ɦɢɨɰɟɧ), 
ɩɚɥɟɨɝɟɧɫɤɚɬɚ ɫɟɞɢɦɟɧɬɧɚ ɦɚɫɚ ɩɨɜɬɨɪɧɨ ɛɢɥɚ ɢɡɥɨɠɟɧɚ ɧɚ ɧɨɜɚ ɩɪɟɪɚɛɨɬɤɚ 
ɫɨ ɞɢɮɟɪɟɧɰɢјɚɥɧɢ ɜɟɪɬɢɤɚɥɧɢ ɪɚɫɟɞɧɭɜɚњɚ ɢ ɫɢɥɧɚ ɟɪɨɡɢјɚ. Ʉɚɤɨ ɪɟɡɭɥɬɚɬ ɧɚ 
ɨɜɢɟ ɩɪɨɰɟɫɢ ɩɚɥɟɨɝɟɧɨɬ ɜɨ ɧɚјɝɨɥɟɦ ɞɟɥ ɛɢɥ ɟɪɨɞɢɪɚɧ ɢ ɫɨɱɭɜɚɧ ɟ ɝɥɚɜɧɨ ɜɨ 
ɩɪɟɞɟɥɢɬɟ ɤɚɞɟ ɛɢɥ ɩɨɤɪɢɟɧ ɫɨ ɧɟɨɝɟɧɫɤɢ ɫɟɞɢɦɟɧɬɢ ɜɨ ɩɟɪɢɨɞɨɬ ɫɪɟɞɟɧ 
ɦɢɨɰɟɧ-ɩɥɢɨɰɟɧ. 
Ɉɩɲɬɚ ɤɚɪɚɤɬɟɪɢɫɬɢɤɚ ɧɚ ɩɚɥɟɨɝɟɧɢɬɟ ɧɚɫɥɚɝɢ ɟ ɞɟɤɚ ɬɢɟ ɥɟɠɚɬ 
ɬɪɚɧɫɝɝɪɟɫɢɜɧɨ ɩɪɟɤɭ ɫɢɬɟ ɩɨɫɬɚɪɢ ɮɨɪɦɚɰɢɢ, ɨɞ ɩɪɟɤɚɦɛɪɢɭɦ ɞɨ ɦɟɡɨɡɨɢɤ, 
ɤɨɢ ɜɞɨɥɠ ɨɛɨɞɢɬɟ ɧɚ ɛɚɫɟɧɢɬɟ ɫɟ ɩɪɟɬɫɬɚɜɟɧɢ ɫɨ ɤɨɧɝɥɨɦɟɪɚɬɢ ɢ ɩɟɫɨɱɧɢɰɢ, 
ɞɨɞɟɤɚ ɜɨ ɜɧɚɬɪɟɲɧɢɬɟ ɞɟɥɨɜɢ ɫɟ ɩɪɟɬɫɬɚɜɟɧɢ ɫɨ ɮɢɧɨɡɪɧɟɫɬɢ ɫɟɞɢɦɟɧɬɢ, 
ɥɚɩɨɪɰɢ ɢ ɝɥɢɧɢ. ɋɩɨɪɟɞ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟɬɨ ɩɚɥɟɨɝɟɧɢɬɟ ɫɟɞɢɦɟɧɬɢ ɜɨ ɋɪɩɫɤɨ 
Ɇɚɤɟɞɨɧɫɤɢɨɬ ɦɚɫɢɜ ɫɟ ɡɚɫɬɚɩɟɧɢ ɜɨ Ⱦɟɥɱɟɜɫɤɢɨɬ, Ⱦɟɜɟ Ȼɚɢɪɫɤɢɨɬ ɢ 
ɋɬɪɭɦɢɱɤɢɨɬ ɛɚɫɟɧ, ɫɨ ɨɪɢɟɧɬɚɰɢјɚ ɋɁ-Јɂ ɞɨ ɋ-Ј (ɋɥɢɤɚ 1).  
ɋɨ ɥɢɬɨɫɬɪɚɬɢɝɪɚɮɫɤɢ ɩɪɨɭɱɭɜɚњɚ ɧɚ ɩɚɥɟɨɝɟɧɢɬɟ ɫɟɞɢɦɟɧɬɢ ɜɨ ɛɚɫɟɧɢɬɟ ɧɚ 
ɋɪɩɫɤɨ-Ɇɚɤɟɞɨɧɫɤɢɨɬ ɦɚɫɢɜ ɜɨ Ɋ. Ɇɚɤɟɞɨɧɢјɚ ɫɟ ɢɡɞɜɨɟɧɢ 3 ɫɭɩɟɪɩɨɡɢɰɢɨɧɢ 
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ɥɢɬɨɫɬɪɚɬɢɝɪɚɮɫɤɢ ɟɞɢɧɢɰɢ (ɥɢɬɨɡɨɧɢ): ɛɚɡɚɥɧɚ ɥɢɬɨɡɨɧɚ (1ȿ3), ɞɨɥɧɚ ɮɥɢɲɧɚ 
ɥɢɬɨɡɨɧɚ (2ȿ3) ɢ ɝɨɪɧɚ ɮɥɢɲɧɚ ɥɢɬɨɡɨɧɚ (4ȿ3). 
 
 ɋɥɢɤɚ 1. Ɋɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɧɚ ɟɨɰɟɧɫɤɢɬɟ ɫɟɞɢɦɟɧɬɢ ɜɨ  
ɋɪɩɫɤɨ-Ɇɚɤɟɞɨɧɫɤɢɨɬ ɦɚɫɢɜ ɜɨ Ɋ. Ɇɚɤɟɞɨɧɢјɚ 
1 - ɟɨɰɟɧɫɤɢ ɫɟɞɢɦɟɧɬɢ, 2 - ɛɚɫɟɧɢ: Ⱦɟɜɟ Ȼɚɢɪɫɤɢ ɛɚɫɟɧ (ȾȻȻ), Ⱦɟɥɱɟɜɫɤɢ ɛɚɫɟɧ 
(ȾȻ), ɋɬɪɭɦɢɱɤɢ ɛɚɫɟɧ (ɋȻ), 3 - ɬɟɤɬɨɧɫɤɚ ɝɪɚɧɢɰɚ: ɋɪɩɫɤɨ-Ɇɚɤɟɞɨɧɫɤɢ ɦɚɫɢɜ 
(ɋɆɆ), ȼɚɪɞɚɪɫɤɚ ɡɨɧɚ (ȼɁ), Ɂɚɩɚɞɧɨ-Ɇɚɤɟɞɨɧɫɤɚ ɦɚɫɚ (ɁɆɆ). 
 
 
3. Ⱦȿȼȿ-ȻȺɂɊɋɄɂ ȻȺɋȿɇ  
 
Ⱦɟɜɟ-Ȼɚɢɪ ɩɚɥɟɨɝɟɧɫɤɚɬɚ ɝɪɟɞɚ ɟ ɪɚɡɜɢɟɧɚ ɧɚ Ɉɫɨɝɨɜɫɤɢɬɟ ɩɥɚɧɢɧɢ, ɜɨ 
ɝɪɚɧɢɱɧɢɬɟ ɞɟɥɨɜɢ ɫɨ Ȼɭɝɚɪɢјɚ. Ɍɚɚ ɟ ɢɡɞɨɥɠɟɧɚ ɦɚɫɚ ɜɨ ɋɁ-Јɂ ɩɪɚɜɟɰ, ɤɨјɚ 
ɤɨɧ ɫɟɜɟɪ ɩɪɟɦɢɧɭɜɚ ɜɨ Ȼɭɝɚɪɢјɚ, ɜɨ ɛɚɫɟɧɨɬ ɉɚɞɟɲ.  
ɉɚɥɟɨɝɟɧɨɬ ɜɨ ɛɚɫɟɧɨɬ ɟ ɪɚɡɜɢɟɧ ɜɨ ɜɭɥɤɚɧɨɝɟɧɨ - ɫɟɞɢɦɟɧɬɧɚ ɮɨɪɦɚɰɢјɚ. ȼɪɡ 
ɨɫɧɨɜɚ ɧɚ ɮɚɭɧɚɬɚ ɢ ɥɢɬɨɥɨɲɤɚɬɚ ɝɪɚɞɛɚ, ɜɨ ɩɚɥɟɨɝɟɧɚɬɚ ɦɚɫɚ ɦɨɠɟ ɞɚ ɫɟ 
ɢɡɞɜɨјɚɬ ɞɜɟ ɨɞɞɟɥɧɢ ɥɢɬɨɫɬɪɚɬɢɝɪɚɮɫɤɢ ɟɞɢɧɢɰɢ: ɛɚɡɚɥɧɚ ɥɢɬɨɡɨɧɚ ɢ ɞɨɥɧɚ 
ɮɥɢɲɧɚ ɥɢɬɨɡɨɧɚ (ɋɥɢɤɚ 2). 
Ȼɚɡɚɥɧɚɬɚ ɥɢɬɨɡɨɧɚ ɟ ɩɪɟɬɫɬɚɜɟɧɚ ɨɞ ɛɪɟɱɢ ɢ ɤɨɧɝɥɨɦɟɪɚɬɢ, ɫɨ ɩɪɨɫɥɨјɤɢ ɨɞ 
ɩɟɫɨɱɧɢɰɢ, ɚɥɟɜɪɨɥɢɬɢ, ɝɥɢɧɰɢ ɢ ɬɭɮɨɝɟɧɢ ɩɟɫɨɱɧɢɰɢ. Ʉɚɪɚɤɬɟɪɢɫɬɢɱɧɨ ɡɚ 
ɰɟɥɚɬɚ ɥɢɬɨɡɨɧɚ ɟ ɭɨɱɥɢɜɚɬɚ ɫɦɟɧɚ ɧɚ ɜɢɨɥɟɬɨɜɚ, ɰɪɜɟɧɚ ɢ ɫɢɜɚ ɛɨјɚ ɧɚ 
ɫɥɨɟɜɢɬɟ, ɚ ɫɨ ɬɨɚ ɥɢɬɨɡɨɧɚɬɚ ɞɟɥɭɜɚ ɪɚɫɩɚɞɧɚɬɨ, ɧɟɯɨɦɨɝɟɧɨ ɢ ɲɚɪɟɧɨɥɢɤɨ. 
Ⱦɨɥɧɚɬɚ ɝɪɚɧɢɰɚ ɧɚ ɥɢɬɨɡɨɧɚɬɚ ɟ ɬɪɚɧɫɝɪɟɫɢɜɧɚ, ɢ ɧɟјɡɢɧɢɬɟ ɱɥɟɧɨɜɢ ɥɟɠɚɬ 
ɩɪɟɤɭ ɪɢɮɟј-ɤɚɦɛɪɢɫɤɢɨɬ ɦɟɬɚɦɨɪɮɟɧ ɤɨɦɩɥɟɤɫ. Ƚɨɪɧɚɬɚ ɝɪɚɧɢɰɚ ɟ 
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ɤɨɧɤɨɪɞɚɧɬɧɚ ɢ ɤɨɧɬɢɧɭɢɪɚɧɨ ɩɪɟɨѓɚ ɜɨ ɞɨɥɧɚ ɮɥɢɲɧɚ ɥɢɬɨɡɨɧɚ. Ⱦɟɛɟɥɢɧɚɬɚ 
ɧɚ ɛɚɡɚɥɧɚɬɚ ɥɢɬɨɡɨɧɚ ɢɡɧɟɫɭɜɚ ɨɤɨɥɭ 100 m.  
 
 ɋɥɢɤɚ 2. Ʌɢɬɨɫɬɪɚɬɢɝɪɚɮɫɤɢ ɫɬɨɥɛ ɧɚ Ⱦɟɜɟ Ȼɚɢɪɫɤɢɨɬ ɩɚɥɟɨɝɟɧɫɤɢ ɛɚɫɟɧ 
1 - ɞɨɥɧɚ ɮɥɢɲɧɚ ɥɢɬɨɡɨɧɚ, 2 – ɛɚɡɚɥɧɚ ɥɢɬɨɡɨɧɚ, 3 – ɩɚɥɟɨɪɟɥјɟɮ 
 
Ʌɢɬɨɥɨɲɤɢɨɬ ɫɨɫɬɚɜ ɧɚ ɞɨɥɧɚɬɚ ɮɥɢɲɧɚ ɥɢɬɨɡɨɧɚ ɟ ɪɚɡɥɢɱɟɧ ɢ ɡɚɫɬɚɩɟɧ ɫɨ: 
ɩɟɫɨɱɧɢɰɢ, ɤɨɧɝɥɨɦɟɪɚɬɢ, ɝɥɢɧɰɢ ɢ ɜɭɥɤɚɧɨɝɟɧɢ ɫɟɞɢɦɟɧɬɢ ɩɪɟɬɫɬɚɜɟɧɢ ɫɨ 
ɬɭɮɢɬɢ, ɬɭɮɨɜɢ ɢ ɬɭɮɨɝɟɧɢ ɝɥɢɧɰɢ. Ⱦɨɥɧɚɬɚ ɝɪɚɧɢɰɚ ɟ ɤɨɧɤɨɪɞɚɧɬɧɚ ɢ 
ɩɪɟɬɫɬɚɜɭɜɚ ɩɨɫɬɟɩɟɧ ɩɪɟɦɢɧ ɧɚ ɛɚɡɚɥɧɚɬɚ ɥɢɬɨɡɨɧɚ ɜɨ ɞɨɥɧɚɬɚ ɮɥɢɲɧɚ 
ɥɢɬɨɡɨɧɚ. Ƚɨɪɧɚɬɚ ɝɪɚɧɢɰɚ ɟ ɞɢɫɤɨɪɞɚɧɬɧɚ, ɤɚɞɟ ɩɨɝɨɥɟɦ ɞɟɥ ɟ ɩɨɤɪɢɟɧɚ ɫɨ 
ɩɨɦɥɚɞɢ ɫɟɞɢɦɟɧɬɧɢ ɧɚɫɥɚɝɢ ɢ ɟɮɭɡɢɜɧɢ ɤɚɪɩɢ, ɚ ɦɚɥ ɞɟɥ ɫɟ ɨɬɤɪɢɟɧɢ ɢ 
ɪɚɫɩɚɞɧɚɬɢ. Ⱦɟɛɟɥɢɧɚɬɚ ɧɚ ɞɨɥɧɚɬɚ ɮɥɢɲɧɚ ɥɢɬɨɡɨɧɚ ɢɡɧɟɫɭɜɚ ɨɤɨɥɭ 1100 m. 
ȼɪɡ ɨɫɧɨɜɚ ɧɚ ɥɢɬɨɥɨɲɤɢɨɬ ɫɨɫɬɚɜ, ɫɭɩɟɪɩɨɡɢɰɢɨɧɢɨɬ ɪɟɞ ɢ ɨɞɪɟɞɟɧɚɬɚ ɮɚɭɧɚ 
ɢ ɮɥɨɪɚ, ɫɬɚɪɨɫɬɚ ɧɚ ɩɚɥɟɨɝɟɧɫɤɚɬɚ ɫɟɞɢɦɟɧɬɧɚ ɦɚɫɚ ɟ ɨɞɪɟɞɟɧɚ ɤɚɤɨ 
ɝɨɪɧɨɟɨɰɟɧɫɤɚ – ɩɪɢɚɛɨɧɫɤɚ [11]. 
 
4. ȾȿɅɑȿȼɋɄɂ ȻȺɋȿɇ  
 
Ⱦɟɥɱɟɜɫɤɢɨɬ ɛɚɫɟɧ ɫɟ ɧɚɨѓɚ ɜɨ ɋɂ ɞɟɥ ɧɚ ɬɟɪɢɬɨɪɢјɚɬɚ ɧɚ Ɇɚɤɟɞɨɧɢјɚ, ɢ 
ɩɪɢɩɚѓɚ ɧɚ ɋɪɩɫɤɨ-Ɇɚɤɟɞɨɧɫɤɢɨɬ ɦɚɫɢɜ. ɇɚ ɫɟɜɟɪ ɫɟ ɩɪɨɬɟɝɚ ɞɨ ɐɪɧɚ ɋɤɚɥɚ 
(ɛɭɝɚɪɫɤɚ ɝɪɚɧɢɰɚ) ɢ ɫɟɜɟɪɨɢɫɬɨɱɧɨ ɩɪɨɞɨɥɠɭɜɚ ɧɚ Ȼɭɝɚɪɫɤɚ ɬɟɪɢɬɨɪɢјɚ. ȼɨ 
ɩɨɝɨɥɟɦ ɞɟɥ ɟ ɩɨɤɪɢɟɧ ɫɨ ɧɟɨɝɟɧɫɤɢ ɫɟɞɢɦɟɧɬɢ. ȼɨ ɡɚɜɢɫɧɨɫɬ ɨɞ ɥɢɬɨɥɨɲɤɢɨɬ 
ɫɨɫɬɚɜ ɧɚ ɮɥɢɲɨɬ ɢ ɫɭɩɟɪɩɨɡɢɰɢɨɧɚɬɚ ɩɨɥɨɠɛɚ, ɜɨ ɩɚɥɟɨɝɟɧɢɬɟ ɫɟɞɢɦɟɧɬɢ ɫɟ 
ɢɡɞɜɨɟɧɢ ɞɜɟ ɥɢɬɨɫɬɪɚɬɢɝɪɚɮɫɤɢ ɟɞɢɧɢɰɢ: ɛɚɡɚɥɧɚ ɥɢɬɨɡɨɧɚ ɢ ɝɨɪɧɚ ɮɥɢɲɧɚ 
ɥɢɬɨɡɨɧɚ (ɋɥɢɤɚ 3).  
Ȼɚɡɚɥɧɚɬɚ ɥɢɬɨɡɨɧɚ ɟ ɩɪɟɬɫɬɚɜɟɧɚ ɨɞ ɤɨɧɝɥɨɦɟɪɚɬɢ ɢ ɛɪɟɱɢ, ɤɨɢ ɫɟ ɫɦɟɧɭɜɚɚɬ 
ɫɨ ɩɨɬɟɧɤɢ ɫɥɨɟɜɢ ɧɚ ɩɟɫɨɱɧɢɰɢ, ɝɥɢɧɰɢ ɢ ɥɚɩɨɪɰɢ. Ⱦɨɥɧɚɬɚ ɝɪɚɧɢɰɚ  ɧɚ 
ɛɚɡɚɥɧɚɬɚ ɥɢɬɨɡɨɧɚ ɟ ɬɪɚɧɫɝɪɟɫɢɜɧɚ. ɇɚɫɥɨјɤɢɬɟ ɥɟɠɚɬ ɩɪɟɤɭ ɤɪɢɫɬɚɥɟɫɬɢɬɟ 
ɦɚɫɢ ɨɞ ɋɪɩɫɤɨ-Ɇɚɤɟɞɨɧɫɤɢɨɬ ɦɚɫɢɜ, ɚ ɩɪɟɤɭ ɨɜɚɚ ɥɢɬɨɡɨɧɚ ɬɪɚɧɫɝɪɟɫɢɜɧɨ 
ɥɟɠɚɬ ɫɟɞɢɦɟɧɬɢɬɟ ɨɞ ɝɨɪɧɚɬɚ ɮɥɢɲɧɚ ɥɢɬɨɡɨɧɚ. Ⱦɟɛɟɥɢɧɚɬɚ ɧɚ ɛɚɡɚɥɧɚɬɚ 
ɥɢɬɨɡɨɧɚ ɢɡɧɟɫɭɜɚ ɨɤɨɥɭ 100 m. 
Ʌɢɬɨɥɨɲɤɢɨɬ ɫɨɫɬɚɜ ɧɚ ɝɨɪɧɚɬɚ ɮɥɢɲɧɚ ɥɢɬɨɡɨɧɚ ɟ ɩɪɟɬɫɬɚɜɟɧ ɫɨ ɩɪɚɜɢ 
ɮɥɢɲɧɢ ɫɟɞɢɦɟɧɬɢ ɨɞ ɝɥɢɧɰɢ, ɩɟɫɨɱɧɢɰɢ, ɚɥɟɜɪɨɥɢɬɢ, ɥɚɩɨɪɰɢ ɢ ɜɚɪɨɜɧɢɰɢ. 
Ⱦɨɥɧɚɬɚ ɝɪɚɧɢɰɚ ɧɚ ɝɨɪɧɚɬɚ ɮɥɢɲɧɚ ɥɢɬɨɡɨɧɚ ɟ ɬɪɚɧɫɝɪɟɫɢɜɧɚ, ɨɰɪɬɚɧɚ ɢ 
ɢɡɞɜɨɟɧɚ ɨɞ ɛɚɡɚɥɧɚɬɚ ɥɢɬɨɡɨɧɚ.  
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Ƚɨɪɧɚɬɚ ɝɪɚɧɢɰɚ ɧɚ ɨɜɚɚ ɥɢɬɨɡɨɧɚ, ɧɚ ɧɟɤɨɢ ɞɟɥɨɜɢ ɟ ɩɨɤɪɢɟɧɚ ɫɨ ɧɭɦɭɥɢɬɫɤɢ 
ɜɚɪɨɜɧɢɰɢ, ɚ ɜɨ ɩɨɝɨɥɟɦ ɞɟɥ ɟ ɩɨɤɪɢɟɧɚ ɫɨ ɟɮɭɡɢɜɧɢ ɤɚɪɩɢ ɢ ɩɨɦɥɚɞɢ 
ɫɟɞɢɦɟɧɬɧɢ ɧɚɫɥɚɝɢ, ɤɚɞɟ ɞɟɥ ɨɞ ɧɢɜ ɫɟ ɨɬɤɪɢɟɧɢ ɢ ɪɚɫɩɚɞɧɚɬɢ. Ⱦɟɛɟɥɢɧɚɬɚ ɧɚ 
ɝɨɪɧɚɬɚ ɮɥɢɲɧɚ ɥɢɬɨɡɨɧɚ ɢɡɧɟɫɭɜɚ ɨɞ 400 - 600 m.  
 
 ɋɥɢɤɚ 3. Ʌɢɬɨɫɬɪɚɬɢɝɪɚɮɫɤɢ ɫɬɨɥɛ ɧɚ Ⱦɟɥɱɟɜɫɤɢɨɬ ɩɚɥɟɨɝɟɧɫɤɢ ɛɚɫɟɧ 
1 - ɝɨɪɧɚ ɮɥɢɲɧɚ ɥɢɬɨɡɨɧɚ, 2 – ɛɚɡɚɥɧɚ ɥɢɬɨɡɨɧɚ, 3 - ɩɚɥɟɨɪɟɥјɟɮ 
 
ȼɪɡ ɨɫɧɨɜɚ ɧɚ ɥɢɬɨɥɨɲɤɢɨɬ ɫɨɫɬɚɜ, ɫɭɩɟɪɩɨɡɢɰɢɨɧɢɨɬ ɪɟɞɨɫɥɟɞ ɢ 
ɩɪɨɧɚјɞɟɧɢɨɬ ɮɚɭɧɢɫɬɢɱɤɢ ɦɚɬɟɪјɚɥ ɫɬɚɪɨɫɬɚ ɧɚ ɩɚɥɟɨɝɟɧɫɤɚɬɚ ɫɟɞɢɦɟɧɬɧɚ 
ɦɚɫɚ ɟ ɨɞɪɟɞɟɧɚ ɤɚɤɨ ɝɨɪɧɨɟɨɰɟɧɫɤɚ – ɩɪɢɚɛɨɧɫɤɚ [3, 4, 7, 8, 9, 10]. 
 
5. ɋɌɊɍɆɂɑɄɂ ȻȺɋȿɇ 
 
ɋɬɪɭɦɢɱɤɢɨɬ ɛɚɫɟɧ ɫɟ ɧɚɨѓɚ ɜɨ Јɂ ɞɟɥ ɨɞ ɬɟɪɢɬɨɪɢјɚɬɚ ɧɚ Ɇɚɤɟɞɨɧɢјɚ. Ɇɚɫɚɬɚ 
ɟ ɢɡɞɢɝɧɚɬɚ ɫɨ ɉɚɥɟɨɝɟɧɢɬɟ ɫɟɞɢɦɟɧɬɢ ɧɚ ɩɨɞɪɚɱјɟɬɨ ɧɚ ɋɬɪɭɦɢɱɤɚɬɚ ɤɨɬɥɢɧɚ 
ɫɟ ɨɬɤɪɢɟɧɢ ɫɨ ɩɨɦɚɥɚ ɦɚɫɚ ɨɞ ɮɥɢɲɧɢ ɫɟɞɢɦɟɧɬɢ, ɫɨ ɋɋɂ - ЈЈɁ ɩɪɨɬɟɝɚњɟ. 
ɋɩɨɪɟɞ ɥɢɬɨɥɨɲɤɢɨɬ ɫɨɫɬɚɜ ɢ ɫɭɩɟɪɩɨɡɢɰɢɨɧɚɬɚ ɩɨɥɨɠɛɚ, ɫɟɞɢɦɟɧɬɢɬɟ ɫɟ 
ɪɚɫɱɥɟɧɟɬɢ ɜɨ ɞɜɟ ɥɢɬɨɫɬɪɚɬɢɝɪɚɮɫɤɢ ɥɢɬɨɡɨɧɢ: ɛɚɡɚɥɧɚ ɥɢɬɨɡɨɧɚ ɢ ɝɨɪɧɚ 
ɮɥɢɲɧɚ ɥɢɬɨɡɨɧɚ (ɋɥɢɤɚ 4). 
 
 ɋɥɢɤɚ 4. Ʌɢɬɨɫɬɪɚɬɢɝɪɚɮɫɤɢ ɫɬɨɥɛ ɧɚ ɋɬɪɭɦɢɱɤɢɨɬ ɩɚɥɟɨɝɟɧɫɤɢ ɛɚɫɟɧ 
1 - ɝɨɪɧɚ ɮɥɢɲɧɚ ɥɢɬɨɡɨɧɚ, 2 – ɛɚɡɚɥɧɚ ɥɢɬɨɡɨɧɚ, 3 - ɩɚɥɟɨɪɟɥјɟɮ 
 
Ȼɚɡɚɥɧɚɬɚ ɥɢɬɨɡɨɧɚ ɟ ɩɪɟɬɫɬɚɜɟɧɚ ɫɨ ɩɟɫɨɱɧɢɰɢ ɜɨ ɤɨɢ ɫɟ ɫɦɟɧɭɜɚɚɬ ɬɟɧɤɢ 
ɫɥɨɟɜɢ ɧɚ ɥɚɩɨɪɰɢ, ɦɢɤɪɨɤɨɧɝɥɨɦɟɪɚɬɢ ɢ ɝɪɭɞɜɟɫɬɢ ɜɚɪɨɜɧɢɰɢ. Ⱦɨɥɧɚɬɚ 
ɝɪɚɧɢɰɚ  ɧɚ ɛɚɡɚɥɧɚɬɚ ɥɢɬɨɡɨɧɚ ɟ ɬɪɚɧɫɝɪɟɫɢɜɧɚ ɢ ɢɫɬɚɬɚ ɥɟɠɢ ɩɪɟɤɭ 
Ɉɝɪɚɠɞɟɧɫɤɢɬɟ ɝɪɚɧɢɬɢ. Ƚɨɪɧɚɬɚ ɝɪɚɧɢɰɚ ɟ ɢɫɬɨ ɬɚɤɚ ɬɪɚɧɫɝɪɟɫɢɜɧɚ ɤɨɧ ɝɨɪɧɚɬɚ 
ɮɥɢɲɧɚ ɥɢɬɨɡɨɧɚ. Ɉɬɤɪɢɟɧɚɬɚ ɞɟɛɟɥɢɧɚ ɧɚ ɛɚɡɚɥɧɚɬɚ ɥɢɬɨɡɨɧɚ ɢɡɧɟɫɭɜɚ ɨɞ  
20 - 50 m.  
Ƚɨɪɧɚɬɚ ɮɥɢɲɧɚ ɥɢɬɨɡɨɧɚ ɫɟ ɦɚɧɢɮɟɫɬɢɪɚ ɤɚɤɨ ɜɭɥɤɚɧɨɝɟɧɨ - ɫɟɞɢɦɟɧɬɧɚ 
ɦɚɫɚ ɩɪɟɬɫɬɚɜɟɧɚ ɫɨ: ɤɨɧɝɥɨɦɟɪɚɬɢ, ɩɟɫɨɱɧɢɰɢ, ɩɟɫɨɤɥɢɜɢ ɜɚɪɨɜɧɢɰɢ ɢ 
ɬɭɮɨɜɢ. Ⱦɨɥɧɚɬɚ ɝɪɚɧɢɰɚ  ɧɚ ɮɥɢɲɧɚɬɚ ɥɢɬɨɡɨɧɚ ɟ ɬɪɚɧɫɝɪɟɫɢɜɧɚ, јɚɫɧɚ, 
ɨɰɪɬɚɧɚ ɢ ɢɡɞɜɨɟɧɚ ɨɞ ɛɚɡɚɥɧɚɬɚ ɥɢɬɨɡɨɧɚ. Ƚɨɪɧɚɬɚ ɝɪɚɧɢɰɚ ɜɨ ɩɨɝɨɥɟɦ ɞɟɥ ɟ 
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ɩɨɤɪɢɟɧɚ ɫɨ ɟɮɭɡɢɜɧɢ ɤɚɪɩɢ ɢ ɩɨɦɥɚɞɢ ɫɟɞɢɦɟɧɬɧɢ ɧɚɫɥɚɝɢ. Ⱦɟɛɟɥɢɧɚɬɚ ɧɚ 
ɮɥɢɲɧɚɬɚ ɥɢɬɨɡɨɧɚ ɢɡɧɟɫɭɜɚ ɞɨ 100 m. ɋɩɨɪɟɞ ɦɟɫɬɨɩɨɥɨɠɛɚɬɚ ɧɚ 
ɜɭɥɤɚɧɨɝɟɧɢɬɟ ɫɟɞɢɦɟɧɬɢ ɜɨ ɮɥɢɲɧɚɬɚ ɥɢɬɨɡɨɧɚ ɢ ɩɪɢɫɭɫɬɜɨɬɨ ɧɚ 
ɮɚɭɧɢɫɬɢɱɤɢ ɦɚɬɟɪјɚɥ ɫɬɚɪɨɫɬɚ ɧɚ ɨɜɢɟ ɫɟɞɢɦɟɧɬɢ ɟ ɨɞ ɝɨɪɟɧ ɟɨɰɟɧ - ɞɨɥɟɧ 
ɨɥɢɝɨɰɟɧ [6, 7, 8]. 
 
6. ɊȿɁɍɅɌȺɌɂ ɂ ȾɂɋɄɍɋɂЈȺ 
 
ɋɨ ɚɧɚɥɢɡɚ ɧɚ ɯɨɪɢɡɨɧɬɚɥɧɚɬɚ ɪɚɫɩɪɨɫɬɪɚɧɟɬɨɫɬ ɧɚ ɝɨɪɧɨɟɨɰɟɧɫɤɢɬɟ 
ɫɟɞɢɦɟɧɬɢ, ɤɚɤɨ ɢ ɚɧɚɥɢɡɚ ɧɚ ɞɟɛɟɥɢɧɚɬɚ ɧɚ ɥɢɬɨɡɨɧɢɬɟ, ɧɚɩɪɚɜɟɧɚ ɟ 
ɤɨɪɟɥɚɰɢјɚ ɩɨɦɟѓɭ ɥɢɬɨɫɬɪɚɬɢɝɪɚɮɫɤɢɬɟ ɩɪɨɮɢɥɢ ɧɚ ɩɨɟɞɢɧɢɬɟ ɛɚɫɟɧɢ ɜɨ 
ɋɪɩɫɤɨ-Ɇɚɤɟɞɨɧɫɤɢɨɬ ɦɚɫɢɜ  (ɋɥɢɤɚ 4). ɉɪɢ ɬɨɚ ɟ ɤɨɧɫɬɚɬɢɪɚɧɨ ɫɥɟɞɧɨɬɨ: 
Ȼɚɡɚɥɧɚɬɚ ɥɢɬɨɡɨɧɚ (1ȿ3) ɩɨɱɧɭɜɚ ɫɨ ɛɚɡɚɥɧɢ ɤɨɧɝɥɨɦɟɪɚɬɢ, ɛɪɟɱɢ ɫɨ ɩɪɨɫɥɨјɤɢ 
ɨɞ ɩɟɫɨɱɧɢɰɢ, ɚɥɟɜɪɨɥɢɬɢ, ɝɥɢɧɰɢ ɢ ɬɭɮɨɝɟɧɢ ɩɟɫɨɱɧɢɰɢ. Ɂɚɫɬɚɩɟɧɚ ɟ ɜɨ ɫɢɬɟ 
ɩɚɥɟɨɝɟɧɢ ɛɚɫɟɧɢ ɧɚ ɋɪɩɫɤɨ-Ɇɚɤɟɞɨɧɫɤɢɨɬ ɦɚɫɢɜ ɧɚ ɬɟɪɢɬɨɪɢјɚɬɚ ɧɚ Ɋ. 
Ɇɚɤɟɞɨɧɢјɚ. Ⱦɟɛɟɥɢɧɚɬɚ ɧɚ ɨɜɚɚ ɥɢɬɨɡɨɧɚ ɜɚɪɢɪɚ ɨɞ 20 - 100 m. 
Ⱦɨɥɧɚɬɚ ɮɥɢɲɧɚ ɥɢɬɨɡɨɧɚ (2ȿ3) ɟ ɫɨ ɞɟɛɟɥɢɧɚ ɨɤɨɥɭ 1 100 m ɢ ɧɟɦɚ 
ɤɨɧɬɢɧɭɢɬɟɬ ɧɚɫɟɤɚɞɟ.  Ɋɚɡɜɢɟɧɚ  ɟ  ɜɨ   Ⱦɜɟ Ȼɚɢɪɫɤɢɨɬ ɛɚɫɟɧ, ɫɨ ɪɢɬɦɢɱɧɨ 
ɫɦɟɧɭɜɚњɟ  ɧɚ  ɩɟɫɨɱɧɢɰɢ, ɤɨɧɝɥɨɦɟɪɚɬɢ, ɝɥɢɧɰɢ ɢ ɜɭɥɤɚɧɨɝɟɧɢ ɫɟɞɢɦɟɧɬɢ 
ɩɪɟɬɫɬɚɜɟɧɢ ɫɨ ɬɭɮɢɬɢ, ɬɭɮɨɜɢ ɢ ɬɭɮɨɝɟɧɢ ɝɥɢɧɰɢ. 
Ƚɨɪɧɚɬɚ ɮɥɢɲɧɚ ɥɢɬɨɡɨɧɚ (4ȿ3) ɟ ɞɟɛɟɥɚ ɨɞ 100 - 600 m. Ɋɚɡɜɢɟɧɚ ɟ ɜɨ 
Ⱦɟɥɱɟɜɫɤɢɨɬ ɢ ɋɬɪɭɦɢɱɤɢɨɬ ɛɚɫɟɧ. ȼɨ ɨɜɚɚ ɥɢɬɨɡɨɧɚ ɫɟ ɫɦɟɧɭɜɚɚɬ ɝɥɢɧɰɢ, 
ɩɟɫɨɱɧɢɰɢ, ɚɥɟɜɪɨɥɢɬɢ, ɥɚɩɨɪɰɢ, ɩɟɫɨɤɥɢɜɢ ɜɚɪɨɜɧɢɰɢ ɢ ɬɭɮɨɜɢ. Ʌɢɬɨɡɨɧɚɬɚ 
ɧɟ ɟ ɤɨɧɬɢɧɭɢɪɚɧɚ ɜɨ ɫɢɬɟ ɩɚɥɟɨɝɟɧɢ ɛɚɫɟɧɢ. Ɉɬɫɭɫɬɜɭɜɚ ɜɨ Ⱦɟɜɟ Ȼɚɢɪɫɤɢɨɬ 
ɛɚɫɟɧ.  
 
 ɋɥɢɤɚ 5. Ʉɨɪɟɥɚɰɢјɚ ɧɚ ɩɚɥɟɨɝɟɧɢɬɟ ɛɚɫɟɧɢ ɜɨ  
ɋɪɩɫɤɨ-Ɇɚɤɟɞɨɧɫɤɢɨɬ ɦɚɫɢɜ ɜɨ Ɇɚɤɟɞɨɧɢјɚ 
1 - ɝɨɪɧɚ ɮɥɢɲɧɚ ɥɢɬɨɡɨɧɚ, 2 - ɞɨɥɧɚ ɮɥɢɲɧɚ ɥɢɬɨɡɨɧɚ  
3 – ɛɚɡɚɥɧɚ ɥɢɬɨɡɨɧɚ, 4 - ɩɚɥɟɨɪɟɥјɟɮ 
 
Ɂɚ ɜɪɟɦɟ ɧɚ ɝɨɪɟɧ ɟɨɰɟɧ-ɩɪɢɚɛɨɧ ɨɜɢɟ ɨɛɥɚɫɬɢ ɛɢɥɟ ɩɨɞ ɦɨɪɟ, ɤɨɟ ɜɨ 
ɩɨɱɟɬɧɢɨɬ ɫɬɚɞɢɭɦ ɫɟ ɤɚɪɚɤɬɟɪɢɡɢɪɚ ɫɨ ɬɪɚɧɫɝɪɟɫɢјɚ, ɤɚɤɨ ɞɨɤɚɡ ɩɪɟɬɫɬɚɜɭɜɚɚɬ 
ɤɨɧɝɥɨɦɟɪɚɬɢɬɟ ɤɨɢ ɫɟ јɚɜɭɜɚɚɬ ɜɨ ɛɚɡɚɬɚ ɧɚ ɩɨɟɞɢɧɢɬɟ ɛɚɫɟɧɢ ɜɨ ɋɪɩɫɤɨ-
Ɇɚɤɟɞɨɧɫɤɢɨɬ ɦɚɫɢɜ. Ɏɥɢɲɧɢɬɟ ɩɚɥɟɨɝɟɧɢ ɫɟɞɢɦɟɧɬɢ ɢɦɚɚɬ ɩɥɢɬɤɨɦɨɪɫɤɢ 
ɤɚɪɚɤɬɟɪ, ɡɚ ɬɨɚ ɫɜɟɞɨɱɢ ɤɚɪɚɤɬɟɪɨɬ ɧɚ ɫɟɞɢɦɟɧɬɢɬɟ. ȼɨ Ⱦɟɥɱɟɜɫɤɢɨɬ ɛɚɫɟɧ  ɜɨ 
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ɟɨɰɟɧɫɤɢɬɟ ɫɟɞɢɦɟɧɬɢ ɫɟ ɩɪɨɧɚјɞɟɧɢ ɩɪɨɫɥɨјɤɢ ɧɚ јɚɝɥɟɧɨɜɢɬɚ ɦɚɬɟɪɢјɚ, ɤɨɢ 
јɚɫɧɨ ɡɛɨɪɭɜɚɚɬ ɡɚ ɩɪɨɦɟɧɢɬɟ ɧɚ ɭɫɥɨɜɢɬɟ ɧɚ ɫɟɞɢɦɟɧɬɚɰɢјɚ, ɨɞɧɨɫɧɨ ɡɚ 




ɋɨ ɤɨɪɟɥɚɰɢјɚ ɩɨɦɟѓɭ ɥɢɬɨɫɬɪɚɬɢɝɪɚɮɫɤɢɬɟ ɩɪɨɮɢɥɢ ɧɚ ɟɨɰɟɧɫɤɢɬɟ ɫɟɞɢɦɟɧɬɢ 
ɜɨ ɩɨɟɞɢɧɢɬɟ ɛɚɫɟɧɢ ɜɨ ɋɪɩɫɤɨ-Ɇɚɤɟɞɨɧɫɤɢɨɬ ɦɚɫɢɜ, ɤɨɧɫɬɚɬɢɪɚɧɢ ɫɟ ɪɚɡɥɢɤɢ 
ɜɨ ɨɞɧɨɫ ɧɚ ɡɚɫɬɚɩɟɧɨɫɬɚ ɧɚ ɥɢɬɨɡɨɧɢɬɟ ɢ ɧɢɜɧɚɬɚ ɞɟɛɟɥɢɧɚ. ȿɨɰɟɧɫɤɢɬɟ 
ɫɟɞɢɦɟɧɬɢ ɜɨ ɨɞɞɟɥɧɢ ɛɚɫɟɧɢ ɩɨɤɚɠɭɜɚɚɬ ɨɞɪɟɞɟɧɚ ɥɢɬɨɮɚɰɢјɚɥɧɚ 
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